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APPENDIX D

SOURCE CODE

Material contained in this appendix has been published without change from its
original format.
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09-11-87 08:10:36 adtconv.c 
P l 

Fri 09-11-87 10:04:51 adtconv 
of 105

2 /* adtconv, c*

3 /* adtconv.c collects data from GC and converts it to digital voltage */

4 /* modification: store results in int array during conversion instead *1

5 /* of storing individual byte values */

6 /* levels. Base address is set for Ox2DE.

7 /* created 4/8/85 B. Lentz */

101i #include "bitset.h" /* bit setting macros */

12 #include <stdio.h>

13
14 adtconv(dataval, gain, nconv, period)

15 unsigned int *dataval; /* raw data converted to decimal */

16 unsigned int gain; /* value used in voltage calculation */

17 long nconv; /* number of data conversions to perform */

18 long period; /* number of usec between points (freq) */

20 unsigned char temp; /* used to clear out register */

21 char Hperiod; /* high byte of clock period */

22 char Lperiod; /* low period of clock period */

23 char Hno; /* high byte of # of conversions */

24 char Lno; /* low byte of # of conversions */

25 long loop; /* counter for conversion loop *I

26 char errorl; /* first byte of error code */

27 char error2; /* second byte of error code */

28 unsigned char adl; /* low byte of ra data */

29 unsigned int sum; /* value of Ist pt to be averaged */

30 char setgain; /* set gain on board */

31 float volts; /* voltage of data value 4/

32 long index;
33 int k;

34 extern unsigned char inportbo;

35 extern unsigned char outportbo;

36

37 unsigned char start chan - '\0'; /* only using one channel */

38 unsigned char end chan ='\';

39
40 if (gain 1)
41 setgain '\0';
42 else if (gain -- 10)

43 setgain - '\I';

* 44 else if (gain -= 100)
45 setgain - A2';

46 else if (gain -- 500)

47 setgain '\;

48 Plse
49 {
50 [fprintf(stderr, "\nILLEGAL VALUE FOR GAIN\n');

51 [exit(O);

52 L}
S53 6

54 if ((STATREG & Ox70) !
= 0)

. 5 55 r- {
2



09-11-87 08:10:36 adtconv.c 
Pg 2

Fri 09-11-87 10:04:51 adtconv 
of 105
56-110

56 Lfprintf(stderr, "\nFATAL ERROR-Illegal status register value\n");

57 f printf(stderr, ''\nStatus Register value is %o\n", STAT P EG);

58 exit(0);
59 }
60 1* stop and clear/
61 C " REG(CST0P);
63 the -DTA-OT; C9 AT)

62 tiiemp = DTAOT;G&CM-AT
64 C"flREG(CCLEAR);
65
66 while(!(STAT REG & CCIIWAIT));

67 C"t$ REG(CCLOCK);
68 Hperiod - (period/' 256) & 0377;

70 while(STAT REG & WRITE-WAIT);
71 DATA IN(Lperiod);
72 whl(TA E & WRITEWAIT):

73 DATAIN(Hperiod);
74
75 while(!(STAT REG & COMWAIT));
76 C"9 REG(CSAO);
77 whi le(STAT REG & WRITE WAIT);
78 DATA IN(setgain);
79 wieSA-RE WRITE-WAIT);

80 DATA -IN(start chari);

81 While(STAT-REG & WRITE-WAIT);
82 DATA IN(end chan);
83
84 Hno -(nccviv/256) & 0377;

85 Lno - (nconv - (Hno << 8)) & 0377;

86 while(STAT -REG & WRITE-WAIT);
87 DATAIN(Lno);
88 whi le(STATPEG & WRITEWAIT);
89 DATAIN(Hno);
90
91 while (! (STAT REG & C"lfiWAIT)); 

l

92 C"-tREG(CRAD);
3 93

94 index - nconv >3; /* divide by 8
95
96 for(Thop - 0; loop < index; loop++)

*97 {
98 fo~k x0; k < 7; k4-)

100 while(! (STATPEG & READWAIT));

*101 adi - DATA OUT;
102 while(!(STATREG & PEADWAIT)); 

e.

*103 adl -DATAOUT;
104}
105 while(!(STATP EG & READWAIT));
106 adl DATAOUT;

107 wh'ile(!(STAT PEG & READWAIT));
18 dataval~loopf - (int)(ATA OUT «<8) + ad];

109 L

110 
1
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Fri 09-11-87 10:04:51 adtconv of 105II11-119

11u I while(!(STAT REG & C".WAIT));
112 temp STAT REG;

113 if(temp & 0;80)
114 Lioerro;

115
116
117
118

119

" f

4I

%S

Iw

4
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09-11-87 08:11:08 analyz.c Pg 4
Fri 09-11-87 10:04:51 main of 105

1-40

2 /* analyz.c * -

3 /* analyz.c controls sample collection and analysis modules
-. 4 /* created 5/6/86 B. Lentz *

/* modified 6/23/86

7 / ******************************************************************
8 #include -stdio.h>
9 #include "parm.h"

10 #include "targ.h"
11
12 struct sample sap[MAXUNKS];

13 struct value usr, s3; /* contains operating parameters */

15 main(argc, argv)

16 int argc;
17 char *arpv[;1 BF-{(

i9 int frstrun; /* flag first run of day */

20
21 printf("\nlnsert data diskette into Drive B\n");
22 g_parm(&usr, &s3);
23 gsspec(samp);
24 frstrun - caldate(; "
25
2,5 if fatoi(argy[I]))

27 usr.calflag - TRUE;

23f if(usr.calflag)

30 printf("'\nCALIBRATION IS REQUIRED\n\n");
11 stdseqo;
4 2- Lolect(1);

*34 else

'6 5eqenc(frstrun);7 co ll ct(o) ;

p 5

%%

ZO%
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Fri 09-11-87 10:04:51 main of 105
1-41

2 /* analyz.c controls sample collection and analysis modules
3 /* created 5/6/86 B. Lentz */
4 /* modified 7/15/86 B. Lentz */
5 /* printed

6
7 #include <stdio.h>

8 #include "parm.h"
9 #include "targ.h"

10
11 struct sample samp[MAXUNKS];
12 struct value usr, s3; /* contains operating parameters */
13
14 main(argc, argv)
15 int argc;
16 char *argv;
17 -1
18 int frstruz; /* flag first run of day */
19

20 printf("\nlnsert data diskette into Drive B\n");
21 g_parm(&usr, &s3);

22 gsspec(samp);

23 /* set date and time and check date of last calibration */
24 frstrun - caldate(;

25
26 if(atoi(argv[1]))

"- 27 usr.calflag - TRUE;
28 if(usr.calflag)
29 1
30 printf("\nCALIBRATION IS REQUIRED\n\n");
31 (stdseqo;
32 collect(1);
33

34 else
,.," 35 {

36 /* calibration not required */

37 I seqenc(frstrun);
38 c L ollect(O);

39

41

6
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1-55

', last calibration */
-, ~.. 4 2.Lentz *

,/

/I month of last calibration */
Sday of last calibration */

/' calibration date in days since previous month */
:flN first run of day */

,- d ,*c%2d", &month, &day);

, M) && (day - ndate[l]))

. 01e %s'\n', usr.date, usr.time);
;L~r-.tionf date was %s\n", usr.caldate);

• '2 '2d'%*c%2d", &month, &day); I,
3 iJ:lth) "

.- I ' > 7)

.11

,'! T rmntdayrndate[O]1; "

.

7,.
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Fri 09-11-87 10:04:51 collect of 105
1-55

2 /* coltest.c */
3 /* collect raw data and analyze it. Display retention times and areas
4 /* test response to trigger
5 /* 2/6/86 B. Lentz */
6 /* modified 4/21/86 */
7 /* used for testing with temp files */

9

10 #include stdio.h>
11 Oinclude "parm.h"
12 include "bitset.h"
13 define MINMATCH 0.7
It:

15 col lect(calrun)
16 int calrun; /* is this a calibration run ? */
17 -{
18 extern struct value usr;
19 int position; /* sample position */
20 int npeaks;
?I int j;
.4 int xmax[NPEAKS];

%23 float area[NPEAKS]; /* areas for all peaks */
24 float rettm; /* retention times for all peaks */
25 unsigned int *dataval;
25 lovg tarea(MAXSTDS]; /* selected areas that correspond to stds & target */
27 int trettmMAXSTDS]; /* selected retention times from sample */

23 float hit; /* match factor (pattern ident) */
29 float matcho; /* find std and target peaks */
3? FILE *prnptr; /* used to send data to printer */
31 F;LE *floppy; /* used to send data to floppy file */

t :har rspns; /* first letter of user response */
33
34 /* open printer file */
35 if((prnptr - fopen("PRN:", 'wb")) -- 0)
3;; r-1

37 fprintf(stderr, "\nError transmitting data to printer \n");

33 return;

4?, /* send carriage return and form feed signal to Epson printer */
41 f~printf(prnptr, "%c-c", 12, 13);

43 printf("\nLoad Blank in position i and Start Tekmar Purge and Trap\n');

S rintf("\n\nls the 'Purge Complete' light illuminated on the LSC? (y or n) :";
46 r_- while(!(rspns - reply()));

47 if(rspns < 0) /* exit /
48 return;
49

50 usr.invalid - FALSE;
51

52 for(position 0 0; position < usr.sampcnt; position++)
53

54 |s.tdateo;
55 printf("\n\n\tAnalyzing SAMPLE # %d\ts\n", position+1, usr.ntumer(position]);

:,78
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CPg 8
cl lect of 105

56-102

wijr, max, area);I

-o,- <\,ntpeak\tretention time\t\tarea\n\n");
npeaks; j++)

%d ..., \t *-.3f \t,,t%.Ofn", j, rett, area~j]);

dL

1rpeaks, xmax, area, 0);
-<; ion, 1, -1.0, 0.0);

- 0 WAF4ING chromatography problem \n Detected only %d peaks\n", npeaks);

In*** WANING *** chromatography problem \n Detected only W peaks\n", npeaks);

t.,, ! , areaks, xmax, area, 0);

-stion. 1, -1.0, 0.0);
<r:, \n*' WARNING * Sa ple is too complex for automated analysis\n");

n*** WARNING Sample is too complex for automated analysis\n");

i:aks , xmax, area, tarea, trettm);
- n npeaks, xmax, area, hit);

. , ntMatch factor %f\n", hit);
rH)

-\n,,n*** WARNING *** Problem with chromatography - Internal Standard peaks not fou\n);
I ,n\n*** WARNING *** Problem with chromatography - Internal Standard peaks not fotud\n");

)ns ,o;ion, trettm, tarea, &calrun); .

' .. ', ':. /

.... 'cn +/, 13:

t . urn and forn feed signal to Epson printer I/
- 12, 13): .

i.

,D.

'.

9i

----------------------- ...
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09-11-87 08:19:26 collect.c Pg 9
Fri 09-11-87 10:04:51 collect of 105

1 /*************************************************************************/

2 /* collect.c V
3 / collect raw data and analyze it. Display retention times and areas */
4 test response to trigger
5 /* created 2/6/86 B. Lentz */
6 /* *l
7 /* modified 4/21/86
8 /********* ********************************** ******* ****** ***/

9
10 #include <stdio.h>
11 #include "parm.h"
12 #include "bitset.h"

13
14 collect(calrun)
15 int calrun;

16 f
17 extern struct value usr;
18 int position; /* sample position */
19 int npeaks;
20 int j;
21 int xmax(NPEAKS];
22 float area(NPEAKS];
23 float rettm;
24 unsigned int *dataval;
25 long tarea[MAXSTDS]; /* selected areas that correspond to stds & target */
26 int trettmMAXSTDS]; /* selected retention times from sample */
27 float hit; /* match factor (pattern ident) */
28 float atch(); /* find std and target peaks */
29 FILE *prnptr; 1* used to send data to printer */
30 FILE *floppy; 1* used to send data to floppy file */
31 char rspns; /* first letter of user response */
32 unsigned int core; /* amount of memory available */
33 extern unsigned int corelefto;

34
35 if((prnptr - fopen("PRN:", "wb")) -= 0)
36 {
37 fprintf(stderr, "\nError transmitting data to printer \n");
38 return;

40 fprintf(prnptr, "Uc", 12, 13);
41

42 printf("\nLoad Blank in position 1 and Start Tekmar Purge and Trapln');43 -po
44 Printf("\n\nls the 'Purge Complete' light illuminated on the LSC? (y or n) :");
45 I__} while(!(rspns - replyo));

46 if(rspns < 0) / exit *
47 return;
48
49 initdio(;

50 if(usr.verbose)

51
52 printf("\ngain %u nconv %0 period %D\n", usr.gain, usr.nconv, usr.period);
53 printf("runtime %f min\tfrequency %f pts/sec\n\n", usr.runtime, usr.freq);

54 Printf("threshold values %d\t %d\t %d\t %d\n", usr.thresh(1], usr.thresh[2], usr.thresh[3], usr.thresh[4]);

10

MMA Ai



'~ ~ -~~ N ~W'.5'~C.W ~i~ ~ LiP r)i~pu ~ w

09-11-87 08:19:26 collect.c colcto 10
Fri 09-11-87 10:04:51 cleto 0

56- 110

56 core - corelefto;d
57 if(core < (usr.numpt * 2))
58 1
59 fprintf(stderr, "\n\nFATAL ERROR not enough memory available for data arrays\n");

60 return;
61 L.}
62 usr.invalid -FALSE;
63
64 for(position 0; position < usr.smpoct; position++)
65 {
66 setdateo;
67 printf("\n\n\tAnalyzinq Sample # 9sd\t%s\n", position+1, usr.number[position]);
68 if ((dataval =ailoc(usr.numpt * 2)) -- 0)

70fpriritf(stderr, "not enough memory available\n");

71 return,

73 dataval -&dataval [0];
74
73 setdio(01, COIOOIT);
76
77 setdio(O, XTRIG); /* wait for trigger *
;8 printf("\nCollecting Data \n");
79
80 adtconv(dataval, usr.gain, usr.nconv, usr.period);
81
8-2 srooth(dataval, usr.numpt, usr.smooth);

84 npeaks - pk det(usr.nutpt, dataval, &usr, xmax, area);
85 prnres(prnptr, position);%
86 ifnpeaks > 0)
87 {
88 fprintf(prnptr, "\n\tpeak\tretention time\t\tarea\n\n");
89 for(j - 1; j <- npeaks; j++)
90 F-
91 ro±ttm - xnmaj/(usr.freq*60.0);
92 fprintf(prnptr, "\t %d1 \t U.f \t\t%.Of\n", j, rettn, area[j]);

95 if~npeaks < 3)

97 I stofipv(position, npeaks, xmax, area, 0);
98 fprintf(prnptr, "\r*** WARNING * chromatography problem \n Detected only %d peaks\n", npeaks);e

Q0 fprintt(stderr, "\n*** WARNING * chromatography problem \n Detected only Wd peaks\n", npeaks);

108

110 stoflpy(position, npeaks, xmax, area, hi);

1361

17
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09-11-87 08:19:26 collect.c
Fri 09-11-87 10:04:51 collect Pg 10

111-126

Ill fprintf(prnptr, "\n\tMatch factor %f\n", hit);
112 if(hit < 0.7)
113 {
114 fprintf(prnptr, "\n\n*** WARNING * Problem with chromatography - Internal Standard peaks not fotri\n");
115 rfprintf(stderr, "\n\n*** WARNING Problem with chromatography - Internal Standard peaks not found\n");1116 usr. invalid - TR UE;

118 else
119 sampler(prnptr, position, trettm, tarea, &calru);
120 }
121 free(dataval);
122 --}
123 fprintf(prnptr, "%cc", 12, 13);
124 fclose(prnptr),
125 -
126

12I
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Fri 09-11-87 10:04:51 chgtgt of 105

1-55 !

2 /* chgtgt.c */
3 /* chgtgt.c Change target paramters */
4 /* created 8/26i85 B. Lentz */

6 / resed 619/86

S*, nclade <stdio.h>

I0 Oi'clude 'parr.h"
] I include targ.h'

13 q , g t

15 extern r,,ct value usr; /* user parameters */
16 struct samle saip[MAXUNKS]; /* target paranters */
!7 0-a, cpt'On; /* selected option to change */
16 riuhn; /* numerical value of character input */

r!- 7 Irg; I* selected target acpd to change */

* float fnuirber; /* floating point number */
* _ float qtnuMo; /* get floating point number */
* ,:ha, string[301; /* user input */
14 nt i; /* loop counter */
"5- char newval [20]; /* new value of parameter */
26 §har ->rne2O]; /* parameter name "1

7 FILE *filentr;

4 29 /I clear the screen */
)C-39 ys t em("c Is ")

! urincflfReading current values of parameters\nPlease wait...\n");
" j y~ pec(sarnp) ;

33 tar - 1;
34

45 --f','ileptr - fopen(targfile(targ], "rw")) -- 0)

f~rintf(stderr, "error opening parameter file\n");
38 |r'eturn;
'9 '- -

A 1 system('cls");
4 )rintf("',n\n\na) Target compound is %s\n", samp~targ]. name);

5 )rintf('b) Retention Time is %.2f min\n", (samp[targ].rt)/(usr.freq * 60.0));
rntf( c) Units of Concentration %s\n", samp[targ].units);

7 ritf('d) Maximum allowable water sample limit(warninq limit) is %.2f\n", samp[targ].cutoff);
I' I printS('e) Spike concentration is %.2f \n", samp(tarqJ.spike);
19 prirtf( f) Concentration of Is in standard samples:\n', samp[tar].name);

' r ittt ( ",,tConcentration in standard A is %.2f\n", samp[targ].conc[l]);
2 prr-tf( \tConcentration in standard B is %.2f\n", samptarg].conc[2]);

)2 priintf(\tConcentration in standard C is %.2f\n", samp(targ].conc(3]);
A rTzntf("g) Precision: maximum difference between duplicate spike samples - %.2f\n", samp[targ].precisn);
4 pr irtf("h) Accuracy: maximum difference between actual and measured results - %.2f\n", samp[targ].accurcy);

prntf('i) Top concentration of linear range - %.2f %s\n", samp(targ].dilution, samp[tarq].units);

13
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Fri 09-11-87 10:04:51 chgtgt of 105

56-110

56 printf("j) Quantitiation limit is %.1f %s\n", samp(targ].qtlimit, samp(targ].units);
57 printf("x) Exit\n");

58 printf("\nEnter letter of option to change: ");

59 option = getcharo;

60 getcharo;
61
62 switch(option)
63 {
64 case 'a':
65 case 'A':
66 {
67 printf("\nChanging name of target compound #%\n", targ);
68 printf("\nEnter new compound name: ");
69 if(fgets(string, 25, stdin) -- 0)
70
71 printf("\nlnvalid compound nane\nTarget name not changed\n");
72 (break;
73 1 _}

74 wrparm("name", string, fileptr);
75 break;

76 }
77 case W:

78 case 'B':

79 -f
80 printf("\n\n Changing Retention Time (in minutes) of target compound %D", targ);
81 if((fnumber - g_fnum(string)) < 0.0)
82 I
83 printf("\nRetention time of %s not changed\n", samp(targ].name);
84 break;

85
86 inum - fnumber * usr.freq * 60.0;
87 if (fnumber > usr.runtime)
88
89 printf("\nlnvalid Retention Time - Larger than run time\n");
90 printf("\nRetention time of %s not changed\n", samptarg].nane);
91 break;
92 ._

93 sprintf(newval, "W", inum);
94 wrparm("rettime", newval, fileptr);
95 break;
96 }
97 case 'c':

98 case 'C':
99--

I00 printf("\nChanging Units of Concentration\n");

101 printf("\nEnter new unit name: ');

102 if(fgets(strinq, 25, stdin) --0)
103 F

104 printf("\nlnvalid name, unit name not changed ,n ) •

105 break;

107 wrparm("name", string, fileptr);
108 break;
109 -
110 case 'd':

14
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111-165

111 case ':

112 -
113 printf("\n\n Changing Maximum allowable limit for concentration");
114 if((inum - getnum(newval)) < 0)
115 {
116 printf("\n Invalid cutoff limit, value not changed\n");
117 break;

119 wrparm("cutoff", newval, fileptr);

120 break;
121 }
122 case 'e':
123 case 'E':
124 -
125 printf("\n\n Changing concentration of spike added");
126 if((inu - getnum(newval)) < 0)
127 {
128 printf("\n Invalid spike concentration, value not changed\n");
129 break:

131 wrparm("spike", newval, fileptr);
132 break;
133
134 case 'f':
135 case 'F':
136 {
137 printf("\n\n Changing concentration of %s in standard A", samp[targj.name);
138 if((inum - getnum(newval)) < 0)
139 -
140 printf("\n Invalid concentration, value not changed\n");
141 [break;142 -- .,
143 wrparm("stdconc", newval, fileptr);
144 printf("\n\n Changing concentration of %s in standard B", samp[targ].name);
145 if((inum - getnum(newval)) < 0)
146
147 printf("\n Invalid concentration, value not changed\n");
148 break;149 L__

150 wrparm("stdconc2", newval, fileptr);
151 printf("\n\n Changing concentration of %s in standard C", samv[tarq].name);
152 if((inum - getnum(newval)) < 0)
153 {
154 printf("\n Invalid concentration, value not changed\n");
155 break;
156 L_}
157 wrparm("stdconc3", newval, fileptr);
158 break;
159
160 case 'g':
161 case 'G':
162 {
163 printf("\n\n Changing precision control value");
164 ((inum - getnum(newval)) < 0).

d eP -F V ?
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166-220

166 printf("\n Invalid precision, value not changed\n");

167 break;
168 L}
169 wrparm("precisn", newval, fileptr);

170 break;
171 }
172 case 'h:
173 case 'H:
174 {
175 printf("\n\n Changing accuracy control value");
176 if((inum - getnum(newval)) < 0)

177 {
178 printf("\n Invalid accuracy, value not changed\n");
179 break;
180 -}
181 wrparm("accurcy", newval, fileptr);
182 break;

183 }
184 case 'i':
185 case I':
186 {
187 printf("\n\n Changing top of linear range. Concentration should be in Ys", samptarg].units);
188 if((inum - getnum(newval)) < 0)
189 {
190 printf("\n Invalid concentration, linear range not changed\n");
191 break;

192 L_
193 wrparm("dilution", newval, fileptr);
194 break;
195 1-

196 case 'j':
197 case J:
198 f
199 printf("\n\n Changing quantitation limit. Concentration should be in %s", samp[targ].units);
200 if((inum - getnum(newval)) < 0)
201
202 printf("\n Invalid concentration, quantitation limit not changed\n");

203 break;
204 L_}
205 wrparm("qtlimit", newval, fileptr);

206 break;
207 }
208
209 case 'x':
210 case 'X':
211

212 fclose(fileptr);
213 return;

214 break;

215 -5
216 default:

217 f
218 printf("\n\tlnvalid selection\n");

219 break;
220 -

16
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22122
221 K -i
222 gsspec (sam) ;
223

224
225
226
227

17
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09-11-87 08:15:46 change.c 
Pg 17

Fri 09-11-87 10:04:51 main 
of 105

1-55 .

2 /* change.c fl

3 /* change.c Changes values of user parameters in "parm" file 4/

4 /* created 8/15/85 B. Lentz */
5 /* */

6 /* revised 6/12/85 */

8
9 #include -ztdio.h>

10 #include 'pam.h"
11

12 struct value usr, s3;
13

14 main(

16 char newval [I0];
17 char string[10];
18 int base - 0;
19 long inumber;
20 long atoio);
21 float fnumber;
22 float g fnumO;
23 long getnum(o;

24 long i;
25 char name[20]:

26 int option;

27 int level; /* level of option to change I

28 int rs p;

29 FILE *fptr;

30
31 if((fptr - fopen(targfile[O], "rw")) -- 0)

33 fprintf(stderr, "\tERROR opening parameter file\n");

34 return;
35 L

36 while(O -- 0)

37 -
38 gpan(&usr, &s3);
39 prnpam(&usr);
40 printf("\nEnter letter of option to change: ");

41 option - getcharo;

42 getcharo;

43
44 switch(option)

51 do
452

53 print("\nSet Verbose option ON ? (yorn): ");

54 rspn - getcharo;

55 [getcharo;
18
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56-110

56 if(rspn -- 'y' rspn -'Y')

57 strpy(newval, "ON");
58 else

59 strcpy(newval, "OFF");
60-- while (rspn < 1);
61 wrpam("verbose", newval, fptr);

62 break;
63 }
64 case b':

65 case B: 
66 f
67 printf("\n\n\n");
68 printf("\n\nChanging chromatographic sample time\n");
69 if((getnum(newval)) < 0)

70 {
71 fprintf("\nChromatographic sample time not changed\n");
72 break;
73 b__k
74 wrparm("runtime", newval, fptr);
75 break;

76 }
77 case 'c':

78 case 'C':
79 {
80 printf("\n\n\n");
81 for(i - 1; i <4; i++)

82 f
83 sprintf(name, "stdRTd", i);
84 printf("\nChanging Retention Time(in minutes) of internal standard Md", i);
85 if((fnumber - gfnum(string)) <- 0.0)

87 printf("\nRetention time of internal standard # d not changed\n", i);

R88 break;
89
90 inumber - fnumber * usr.freq * 60.0;
91 if (fnumber > usr.runtime)
92-{
93 Printf("Invalid Retention Time - Larger than run time\n");
94 rbreak;95 L
96 sprintf(newval, "M", inumber);
97 wrpary(name, newval, fptr);
98
99 break;

100
101 case d':
102 case 'D:
103 {
104 printf("\n\n\n"); %

105 for(i - 1; i <4; i+.)
106 {
107 printf("\nChanging AREA of internal standard #%d (for match calculation),,

108 sprintf(name, "stdaread", i);

109 if((getnum(newval)) <- 0)
110 It-{

18%



09-11-87 08:15:46 change.c Pg 19
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il printf("\nArea of standard #%d not changed\n", i);

112 ~ break; -

113 L}
114 wrpar(name, newal, fptr);

115
116 break;
117 -}
118 case ' e' :

119 case 'E':
120 {
121 printf('\n\n\n");

122 printf("\n\nChanginq minimun area required for standard\n");

123 if((getnum(newval)) <- 0)

124 i
125 printf("\nMinimun area required of standards not changed\n");

126 break;
127 1}

128 wrparm("minarea", newval, fptr);

129 break;
130 }
131 case 't':

132 case 'T':
133 {
134 chgtgto;
135 break;
136 L_
137 case 'x':

138 case 'X':
139 T

140 fclose(fptr);
141 return;
142 break;

143 1-
144 default: .

145 {
146 printf("\n\tlnvalid selectioi\n");

147 break;
148 L}
149-- '

150 }

152

153 .-.

20S.
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1-33

2 / colum.c */
3 /" Calculates and prints column factor. Monitoring this factor gives */
4 /* an indication of the condition of the column. The value decreases */
5 /* as the column deteriorates. */

6 /* created 8/28/86 B. Lentz */
7 /* */
8 /* Calling Modules: collect.c */
9 /* Modules Called: none */
10 /* */
11 /**********************************************************************/*

12
13 #include <stdio.h>
14

15 column(prnptr, ymax, tarea, stindx, nstd)

16 FILE *prnptr; /* used to send data to printer I"
17 int ymax[]; /* peak heights */

18 long tareal; /* selected areas that correspond to stds & target */ I
19 int stindxl; /* array index to standard peaks */

20 int nstd; /* number of internal standards */
*21 {

22 int i;
23 float cfactor; /* column factor */

24
25 fprintf(prnptr, "\n\tColumi factors:");
26 for(i - 1; i <- nstd; i++)
27 {

" 28 cfactor - (float) ymax[stindx[i]]/tarea~i];

29 fprintf(prnptr, "\t%.4f", cfactor);

31 }
32
33

ii 1

21
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Fri 09-11-87 10:04:51 main of 105

1-43

2 /* copsys.c
3 /* format a new diskette and copy operating system and
4 /* datasystem files to it */
5 /* created 7/21/86 B.Lentz */

/* */

8
9 #include 'stdio.h>

10 #define SPACE
*11

* 12 main()

*13 f
14 int ntime[4]:
15 int ndate(4];
16 char string(100];
17
18 printf("\n\n\nThis utility creates a new system operating disk\n");
19 printf("These disks should be replaced monthly\n");
20 printf("\n\nlnsert a NEW diskette into Drive B\nReady (y or n): ");
21 while(!replyO)
22 printf("New Diskette in Drive B? (y or n): ');

23 printf("\nPlease Wait...");
24 system("type response I format b:/s > NUL);
25 system("copy a:*.* b: > NUL);
26 system("del b:*.dat > NUL);
27 sysdate(ndate, ntime);
28 sprintf(string, "copy a:QC'add.dat b:", ndate[O], ndate[2));
29 system(string);
30 printf("\n\nNew system diskette is ready for use in Drive A\n");
31 printf("\nRemove diskette from Drive B and place a label on it\n");
32 printf("Place QC archive diskette in Drive B\n\nReady (y or n): );

33 while(!replyO)
34 printf("QC Archive Diskette in Drive B? (y or n): );

35 printf("\nPlease Wait...");

36 system("copy a:*.dat b: );
37 printf("\nRemove QC archive diskette from Drive B and place data diskette in Drive B\n");
38 printf("\nReady to continue? (y or n): );

39 while(!replyo)
40 printf("Ready to continue? (y or n): );

41 .
42
43

N. r

22

%.., r .... .. -.-' ,.'-,?".- ;



09-11-87 08:36:42 error.c Pg 22
Fri 09-11-87 10:04:51 error of 105

1-28

/ ************************************************************.*****

2 /* error.c */
3 /* print error messages */

4 /* created 5/9/86 B. Lentz *15J
6
7 #include c3tdio.h>
8

9 error(code)
10 int code;

11
12 switch(code)

*13 r{

15
16 fprintf(stderr, "\n\nProblem with chromatography- Standard peaks not foud\n");
17 [break;
18 -
19 case 1:
20 default:

21
22 printf(stderr, "\n\nData System Error\n");
23 break;
24 L_

25 }
26
27
28

%
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of 105
\1-55

2 /* filelist.c ,/
3 /P get list of data files on floppy disk
4 P created 7/1/86 B.Lentz ,/5 Ik */

* 6
7
8 #include -tdio.h>
9 #define TRUE (0--0)

10 #define FALSE !TRUE

11
12 filelist()
13 -{
14 extern char *filediro; * returns list of matching filenaes /
15 char *list; /* list of filenaes /
16 char *next;
17 char filespec(20]; /* file specification */
18 char filenanme(20];
19 int count; /* filename count used to divide output in thirds */
20 int length;
21 FILE *prnptr;
22 int reply(; /* get yes or no reply from user */
23
24 printf("\n\nlnsert Data diskette into Drive B\nReady? (y or n): );
25 while(!reply()
26 printf("Data Diskette in Drive B? (y or n): );
27 printf("\n\n\tGathering filenames from disk B\n\tPlease Wait\n");
28 system("Is -m b:*.*");
29 printf("\nDo you wish to have a printout of the available files? (y or n): "),
30 if(replyo)

31 f
32 if((prnptr - fopen("PRN:", w")) -- 0)
33 F,

4 34 fprintf(stderr, "\nError transmitting data to printer ,n");
635 return;

37 strcpy(filespec, "b:*.*");
38 if((list - filedir(filespec, 0)) -- NULL)
39
40 rintf("\nThere are no data files archived on the floppy disk\n");
41 return;
42 FP
43 count - 0;
44 for(next - list; *next - NULL;)
45

46 fprintf(prnptr, "s\t\t\t", next);
47 next +- strlen(next) + 1;
48

49 if(+-count > 1)
50
51 lfPr'ntf(prnptr, "\n") ;
52 count -0;

53
54 -
55 fclose(prnptr) ;

24
N",.
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56-69

56 Lree(list);

58 printf("\nENTER filenast to rtiv: )

59 fgets(filenale, 19, stdifl);

60 wile(strcmp(filelafl, "\n'.) 1- 0)
61
62 leNgth - strlen(filename);
63 filmenunfgth-1] - \*

64 retriev(fiename);
65 printf(\ENTER filename to retrieve: )

66 fgets(fileiafle, 19, stdin);

69

25

MC
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1-55

2 /* fixseq.c */
3 /* correct any errors made during sequence entry(entering sample */
4 /* numbers and positions for the purge and trap) */
5 /* created 4/4/86 B. Lentz revised 6/11/86

6 / */

8
9 #include <stdio.h>

10 #include "parn.h"
11
12 fixseq(frstpos, lastpos)
13 int frstpos; /* first position that can be changed */

14 int lastpos; /* last sample position on autosampler to be used */

15 {
16 extern struct value usr;
17 extern char label(; /* date and time information used in name */
18 int pos; /* sample position on purge and trap */
19 int type; /* sample type */
20 int num; /* temporary storage for int *

21 char rspns; /* first letter of user response to query */

22 char string [20]; /* temporary string storage */
23 char filename[10];
24
25 do
26 -
27 system("cls");
28 strcpy(filename, "CON:");

29 prnseq(filename);
30 printf("\n\n\t CHANGE ANY SAMPLE NUMBERS? (y or n): ");

31 if(rspns - replyo)
32 {
33-r
34 printf("\n\tEnter POSITION NUMBER of sample to be changed: ');

35 pos - selecto;

36
37 while(pos < frstpos 11 pos > lastpos);
38 pos--;

39 if(usr.type[pos] -- SAMPLE)

41 sprintf(string, "del b:%s", usr.number[pos]);

42 syste(string);
43 _
44 printf("\n\t\t\tSample Type Number-s\n\t 0) BLANK\t\t\t4) WATER SAMPLEn");
45 printf("\t 1) STANDARD #A\t\t5) SPIKE\n");
46 printf("\t 2) STANDARD #B\n\t 3) STANDARD #C\n\n");
47 printf("\tPosition %d\tENTER sample TYPE number: ", pos+l);

48 type - select(;
49 while(type < 0 2: type > 5)

50
51 printf("\t\tENTER sample TYPE number: pos+1);
52 type - selecto;

53 L}
54 samptype(&pos, type);

-}
~26
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5 6 L- " wi le(rspns);
57 -strcpy(filerile, "PRN:');
58 pnmseq(filenaiie);
59 return;
60
61

27
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* 1-23 '
W*1

2 /* fmtdis.c *I
3 /* format a new diskette for data collection

4 /* created 8/8/86 B.Lentz 4/

5 /4 4/

7
8 #include <stdio.h>
9

10 main()
11 1
12 printf("\n\n***WARNING** All data on diskette in drive B will be lost\n");
13 printf("\n\nlnsert a new diskette into Drive B\nReady? (y or n): ");

14 while(!replyo)
15 printf("New Diskette in Drive B? (y or n): ");

16 printf("\nPlease Wait...");
17 system("type response , format b: > NUL");

18 printf("\n\nNew data diskette is ready for use in Drive B\n");
19 printf("\nReady to continue? (y or n): ";

20 while(replyo)
21 printf("Ready to continue? (y or n): ";

22 }
23

28.
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2 /* et current system date and time /I

3 /* created 8/7/85 revised *
4 P B. Lentz *
5

N6 tdael
7 getdate(date, time)

9 int timefl:
10 {
11 struct regval I mnt ax,bx,cx,dx,si,di,ds,es; }srv;
12 int ndat[4];
13
14 srv.ax - 0x2aO0;
15 sysint2l(&sr'v,&srv);
16 date[2] - srv.cx; /* year ~
17 ndat[1] - srv.dx;
18
19 sry.ax - Ox~cOO;
20 sysint2l(&srv,&srv);
21 ndat(2] - srv.cx;
22
23 datetO] - ndat[1] > 8; /* mnth ~
24 datetl] - ndat[1] & Oxff; /* day *

25 time[0] - ndat(2] >> 8; /* hour ~
26 time[1] - ndat[2] & Oxff; /* minutes ~
27 }
28

29
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1-55

2 /* getname.c *I
3 / check for valid filename - alphanumerics only

4 /* created 8/13/86 B. Lentz */

6
7 #include ,stdio.h>

8

9 getname(filename)
10 char *filename;

12 char *string, *ptr;
13 char c;

14 FILE *fptr:

15 extern char *callo();
16

17 string - calloc(20, 1);

16 ptr - string:

19 if(!(gets(filename, 16)))

20 printf("\n\t\tERROR reading sample ntmiber:\t %s ', filename);

21 strcpy(string, filename);

22
23 wvhile((c - *string) !- NULL)

24 {
25 if(isalnum(c) -- 0)

26 f

27 printf("\n\t\t\tlnvalid character in %s\n", filename);

28 printf("\t\t\tRE-ENTER sample IDENTIFICATION:

29 free(ptr);

30 return(1);
31 L_
32 string++;
33 1
34 string - ptr;

35
36 strcat(filename, ".dat");

37 sprintf(string, "b:%s", filename);

38 if((fptr - fopen(string, "r")) !- 0)
39 F

40 fclose(fptr);
341 printf("\n\tThis filename already exists on disk, please select another na e\n');

42 printf("\t\t\tRE-ENTER sample IDENTIFICATION: );

43 free(ptr):

44 return(1);

46 else
47 --

48 if((fptr - fopen(string, "w")) 0)

49 - o

50 / out of space on floppy */
51 free(ptr);

k52 return(2);
53
54 fclose(fptr);

4% 55 free(ptr);
30
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56-59

56 r L eturn(O);

57 L

59

31
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1-38

2 /* getnum.c

3 /I getnum.c Promt user for numerical input and then verify it.

4 /* If valid string is found, returns length of number string, */

5 /* otherwise returns zero. */

6 /* created 8/15/85 B. Lentz */
.4 7 /* */

8 /******** 44**** 4*************4*******4***** 44**************4*****/*********

9 Oinclude -ztdio.h>

10
11 long getnum(newval)

12 char *newval ;

13 {
14 int i; /* counter for loop */
15 long nun; /* numerical value of parameter */
16 long atoio;
17 char string[20]; /* input string containing new value 4/

18

19 printf("\n\tEnter new value: ");

20 if(fgets(string, 20, stdin) -- 0)

21 printf("\nerror in input\n");

22 sscanf(string, "s", newval):
23 num - atoi(newval);
24 do

25 -
26 if(*newval < '0' *newval > '9')

27 if(*newval I-'.)

28 {
29 fprintf(stderr, "Invalid input - enter numerical value \n');

130 return(-1);

31
32 } while(*(++newval) !-'\0');

33 if(num < 0 :, num > OxFFFF)
34 return(-1);
35 return(num);

36  }
37

38

.W
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1-35

2 /* gfnum.c /
3 /* g_fnum.c Pront user for floating point numerical input and

4 /* then verify it. If valid string is found, returns length of number */

5 /* string, otherwise returns zero.
6 /* created 6/6/86 8. Lentz */

9 tinclude -ctdio.h>

10
11 double gfnum(newval)

12 char *newval;
13 {
14 int i; /* counter for loop /

15 float fniz; /* numerical value of parameter *

16 double atofo;
17 char string[20]; /* input string containing new value */
18
19 printf("\n\tEnter new value: ');

20 if(fgets(string, 20, stdin) -- 0)
21 printf("\nerror in input\n");

22 sscanf(string, 'As", netval);
23 fnum - atof(newval);

24 do25 -{,

26 if(*newval < '0' *newval > '9')
27 if(*newval 1- '.)
28 {
29 fprintf(stderr, "invalid input - enter numerical value \n");

30 return(-1);
31
32 } hile(*(+nevqal) - 0
33 return(fnum);

534

35 "

N,,?
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1-55

2 /* g parm.c */
3 /* gparm.c reads text file containing parameters into 'usr" structure */
4 /* created 4/1/85 B. Lentz */
5 /* */
6 /* modification 3/13/86 added date parameter */
7 /* modified 6/12/86 rt's
8 /*

10 #include <stdio.h>
11 #include "parm.h"

12
13 g_parm(usr, s3)
14 struct value *usr; /* user value */
15 struct value *s3; /* S-CUBED */

16
17 {
18 FILE *pfile; /* file pointer to text file containing parameters */

19 int j; /* counter */

20 char keyword(16];
21 char string[20]; /* temporary string storage for comparison */
22 char str2[20]; /* temporary string storage for comparison */
23 int badparm; /* flag for valid parameter */

24
25 if ((pfile - fopen(targfile[O], "r")) -- 0)
26 [{
27 fprintf(stderr, "\nERROR opening parameters file %s\n", targfile[0]);
28 exit(o);
29 L__}
30 while((fscanf(pfile, 'As", keyword)) !- 0)

31 -
32 if(strcmp(keyword, "runtime") -= 0)

33 f{

34 fscanf(pfile, "%f %f", &usr->runtime, &s3->runtime);
35 E_
36 else if(strcmp(keyword, "caldate") -- 0)

38 fscanf(pfile, "As %s", &usr->caldate, &s3->caldate);

39 L_}
40 else if(strcmp(keyword, "date") -- 0)
41
42 scanf(pfile, "%s %s", &usr->date, &s3-date);
43 L_

44 else if(strcmp(keyord, "ca!lag") -- 0)

45
46 scanf(pfile, Ad %", &usr->calflag, &s3->calflag);
47
48 else if(strcnp(keyword, "spikcnt") -- 0)
49 .
50 fscanf(pfile, "%d %d", &usr->spikcnt, &s3->spikcnt);
51 t}
52 else if(strcmp(keyword, "verbose") -- 0)
53 F

54 fscanf(pfile, "%s %s", keyword, string);
55 |usr->verbose - logstr(keyoord);

34
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56 3->Yerbose -logstr(string);

58 else if(strcmp(key.%rd, 'gain") == 0)

* 60 7fscanf(pfile, '%u %u", &usr-'qain, &s-'gain);
61
62 else if(strcip(keyword, 'freg') -= 0)

64f scanf(pfile, '%f %f", &usr->freq, &s3->freq);

66 else if(strcnm,(keywrd, "smooth") -- 0) :
L8 f scanf(pfile, V %d", &usr->smooth, &s-'snooth);

70 else if(strcmp(keyord, "threshi') -- 0)

72 Lfscanf(pfile, 'Ad %d", &usr->thresh[1], &s3->thresII~l]);

73
74 else if(strcmp(keyword, "thresh2") -- 0)

76 Lfscanf(pfile, V %d, &usr->thresh[2], &s3->thresh[2]B;

78 else if(strcM(keywrd, "thresh3) --0)

80 f fscanf(pfile, "%d %dA, &usr->thresh(3], &s3->thresh[3]);
81L~ E
82 else if(strcmp(kewrd, 'thresh4) -- 0)
83 1

84fscanf(pfile, Ad %d", &usr->thresh[4], &s3->thresh[4]);

*86 else if(strcmp(keyword, "minarea") -- 0)
87 {

d88[ fscanf(pfile, Ad %d", &usr-',ninarea, Ws-'minarea);
'p89 L..}

90 else if(strcinp(keywd, "nointstd') -- 0)
91
92 fscanf(pfile, Ad %d", &usr->nstd, &s-zstd);
93 LI
94 else if(strcmp(keyword, 'nununks") --0)

95{
96 Lfscanf(pfile, AA I-d gusr->nunks, &s3->nunks);

98 else if (strcrnp(keyrd, nrievels') -- 0)
99 f

v100 Ffscanf(pfile, %d 'W", &usr-znlevels, Ws->nlevels):
V101

102 else
103{

IL104 badpari - TRUE;
0 105 for(j - 1: j <- &usr->nstd; j++)

106{
107 sprintf(strinq, 'stdRTId', j)

M108 sprintf(str2, "stuareal-d, j);
109 if(stranp(kewrd, string) -- 0)

110p

35
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II fscanf(pfile, '%d %d", &usr->stdrt[j], &s3->stdrt[j]);
112 badparm - FALSE;

113 break;
114 L _

115 else if(strcmp(keyword, str2) -- 0)
116 {
117 fscanf(pfile, "%d %d", &usr->stdarea(j], &s3->stdarea(j]);
118 b -parm - FALSE;
119 break;

120 -1%Z 121 } /* end forj */
122 i f (badparni)

123 fprintf(stderr, "\nParameter %s is not used\n", keyword);

124 } /* end else */

125 } /* end while *!
126 fclose(pfile);
127 usr->period = 1000000/(usr->freq * 2.5 * 8.0);
128 usr->ntmpt 60 * usr->freq * usr->runtime;
129 usr->nconv usr->numpt * 8;
130 for (j = 1; j <- usr->nstd; j-)
131 f
132 I-usr->sumarea[j] - 0;
133 usr->surirtu] 0;
134 1
135 -} /* end g struct */
136
137
138 logstr(string)

139 char *string;
140 -
141 if(stranp(string, "ON") == 0)

142 return(TRUE);
143 else
144 return(FALSE);

*145

I %

36
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1-55

2 /* gsspec.c */
3 /* g sspec.c reads text file containing target parameters into

4 /* structure "samp h/

5 /* created 4/1/85 B. Lentz
6 /* -/

7 /***********************************k********************************/ 1'*

8 #include cstdio.h>

9 include "parm.h"

10 #include 'targ.h"
11

12 gsspec(samp)
13 struct sample sampo;
14
15 {
16 FILE *pfile; /* file pointer to text file containing parameters */

17 int i, j; /* counter */
18 int badparnm; /* flag incorrect parameter */

19 char keyword[16]; /* name from text file */

20 char string(20]; /* holds parameter name */

21 extern struct value usr;

22
23 for(i - 1; i <- usr.nunks; i++)
24 {
25 if ((pfile - fopen(targfile[i], "r")) -- 0)
26
27 fprintf(stderr, "\nERROR opening parameters file %s\n", targfile[i]);

28 [exit(O);
29 L}
30 while((fscanf(pfile, 'As", keyword)) !- 0)
31 f
32 if(strcmp(keyword, "rettime") -- 0)
33 f
34 fscanf(pfile, "%d %*d", &saip[ij.rt);

35 L_}

36 else if(strnp(keyword, "name") -- 0)
37 f
38 fscanf(pfile, "%s %*s", &samp[i].name);

40 else if(strcmp(keyword, "units") -- 0)
41{

42 tfscaf(pfile, %s %*s &samp[i].units);
43 l.
44 else if(strcnp(keyword, "spike") -- 0)

46 fscanf(pfile, "%f %*f" &samp[i].spike);
47 L. .

48 else if(stranp(keyword, 'precisn") - 0)
49

5 sfscaf(pfitle, Aif %*f', &sawp[i].precisn);
X 51

52 else if(stranp(keyword, "accurcy") -- 0)

54 fscanf(pfile, '%f Vf", &samp(i].accurcy);
55 -i

37
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56 else if(stranp(keyword, "cutoff") *=0)

57 {
58 [fscanf(pfile, V%f f &sapTi].cutoff);
59 LFI
60 else if(stroiip(keyword, "qtlimit") -- 0)

636 tfscanf(pfileVfsapi.tmt)

64 else if(stranp(keyword, 'dilution") --0)

65 I
66 fscanf(pfile, V% %Vf", &saiip~i].diluticn);

67 L
68 else
69 {
70 badparm TRUE;

71 for(j - 1; j <- usr.nstd; j++)
72{
73 sprintf(string, "stdconc'd", j);N
74 if(strciip(ke)4word, string) -- 0)

75{
76 fscanf(pfile, -'%f %*f", &saIp[i].conc[j]);
77 badparm - FALSE;%
78 break;
79L}

80 sprintf(string, "slope%d", D);
81 if(strciip(keyword , string) -- 0)
82{
83 fscanf(pfile, "W%f f", &sanp[i].slope[j]);
84 badpani - FALSE;
85 break;%
86 L}

87 sprintf(string, "intercp~I", j);
88 if(strcnp(keywvord, string) -- 0)

89r
90 fscanf(pfile, 'If %Vf", &sampfi].intercp~j]);%
91 badparm -FALSE;%
92 Lbreak;
93
94 }
95 if(badpann)
96 fprintf(stderr, "parameter %s is not used\n'. kevword);
97}
98 L-
99 if(fclose(pfile) ---1)

100 fprintf(stderr, '\nERROR closing %s\n", tar-gfilefiIJ); L

101 saiip~i].sumurt 0;
102
103
104

38
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2 /* initdio.c */
3 /" set digital I/0 bit 0 of port 0 for output and initialize to open */

4 /* relay switch (set to 1) */
5 /* this state will cause the Tekmar to wait for the switch closure to */
6 /* begin desorb */

7 /* created 2/7/86 B. Lentz */
8 /* */
9 /************************************************************************A/

10
11 #include 4tdio.h>

12 #include "bitset.h" /* bit setting macros for data acquisition board */
13

14 initdio()
15 {
16 unsigned char status; /* used for error check */

17
18 if ((STATREG & Ox70) !- 0)
19
20 fprintf(stderr, "\nFATAL ERROR-Illegal status register value\n");
21 fprintf(stderr, "\nStatus Register value is %o\n', STATREG);
22 exit(O);
23 L_
24
25 COM REG(CSTOP);
26 status - DATAOUT;
27 while(!(STAT REG & COM WAIT));
28 COMREG(CCLEAR);
29
30 while(!(STAT REG & COMWAIT));
31 COMREG(CSOUT);
32

% 33 while(STATREG & WRITE WAIT);
34 DATA IN(DIOPORT);

35
36 while(I(STAT REG & COW WAIT));
37 status - STAT REG;
38 if(status & x80)
39 ioerro;
40
41 setdio(O, CDIOOUT);
42 -
43

39
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2 /* ioerr.c */
3 /* read status registers for error reporting from data translation */

4 /* board*
5 /* created 2/6/86 B.Lentz */

6 / */

8
9 #include <stdio.h>

10 #include "bitset.h"

11

14 unsigned char temp;
15 char errorl; /* first byte of error code
16 char error2; /* second byte of error code */

17
18 fprintf(stderr, "\nFATAL BOARD ERROR \n");
19 fprintf(stderr, "\nStatus Register Value is %ix\n", STAT REG);
20 /* read error register */
21 COMMREG(CSTOP);
22 temp - DATA OUT;
23 while(!(STATREG & COMWAIT));
24 C"MMREG(CERAOR);
25 while(!(STATREG & READWAIT));

26 errorl - DATA OUT;
27 while(!(STATREG & READWAIT));
28 error2 - DATA OUT;
29 fprintf(stderr, "Error Register values are: \n");

30 fprintf(stderr, "bytel: %x \tbyte2: %x", errorl, error2);

31 exit(O);

32 }
33

40



09-11-87 08:41:58 match.c 
Pg 40

Fri 09-11-87 10:04:51 match of 105
1-55

2 /* match.c 
*1

3 /* routine to locate standard peaks (internal and target)

4 /* within standard samples and detenmine actual retention times and */

5 /* response factors for each standard. */

6 /* created 7/11/85 B. Lentz
7 /4 */

8
9

10 #include "parm.h"

11 #include "targ.h"

12 #include <stdio.h>

13
14 float match(npeaks, rawrt, rwarea, finarea, rtime)

15 int npeaks; /* total ntmber of peaks found */

16 int rawrto; /* retention times of all peaks */

17 float rwareao; /* areas of all peaks */

18 long finareafl; /* areas of selected peaks 4/

19 int rtimeo; /* retention times of selected peaks

20
21 {
22 extern struct samle samp[]; /* target a'p parameters */

23 extern struct value usr; /* contains parameters */

24 int windowl; /* range in which to search for std peak */

25 int windoQ; /* range in which to search for std peak */

26 int start[2]; /* beginning of search range /

27 int end(2]; /* end of search range */

28 int index; /* index to start of target parameters */

29 int i, j, k, m: /* loop counters */

30 int rrt; /* relative retention times based on first std */

31 float factor; /* ratio of actual retention time to estimate */

32 float num; /* numerator of match factor */

33 double sqrt(); /* square root function */

34 float fstarea; /* std area expressed as floating pt/OO */

35 float farea; /* actual area expressed as floating pt/1000 /,

36 float den; /* denominator of match factor */

37 float uden; /* portion of den containing sample contributions */

38 float rden; /* reference denoninator */

39 float match; /* factor indicating quality of match */

40 float hit; /* best match factor found 4/

41 float totpts; /* total number of data points collected */

42 int foundpk; /* boolean used to flag potential match 4/

43 int temp[MAXSTDS]; /* temporary storage for index to peak */

44
45 hit - 0.0;

46 totpts - usr.runtime * usr.freq * 60;

47 window2 • (int) (totpts 0.03); /* 3% window /

48 windowl - (int) (totpts 0.40); /* 40% window /

49

50 start[O] - usr.stdrt[l) - windowl;

51 if(start[O] < 0)
52 start[O] - 0;

53 end[O] - usr.stdrt(l] + windowl;

54 for(i 1 1; i <- npeaks; i)

55
41
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56 if((rawrt[i] > start[O]) && (rawrt[i] < erni[0]))
57{
58 if(rwarea[i] >usr.minarea)

60 temp[1] -=

61 factor -(float) rawrt~ij/(usr.stdrt[I]);
62
63 for(k-2; k <- usr.nstd; k-+)

64
* 65 temp~k] 0;

66 rrt -(int) (usrxstdrt[k] *factor);

67 start(1] -rrt - window2;

68 if(starttll < 0)

69 start(1] - 0;
70 end[1] rrt + window2;
71
72 for(j 1; j <- npeaks; j-~)
73{
74 if((rawrt(j] > start[1]) && (rawrtUj] < end(l]))

* 75

V,76 f(rwareaU]) > usr.minarea).4 77L teiip[k] -j

81I82 foundpk -TRUE;
83 for(m -1; mn <- usr.nstd; m++)

V 84
85 if(teimp~m] .. 0)

86 V foundpk -FALSE;
87 L
8 8 if(foundpk)

w89{
90 nuii0.0;

9] uden -0.0;
92 rden =0.0;

93 for(m -1; mi <- usr.nstd; mn++)

94{
95 fstarea -(usr.stdarea[n))/1000.;
96 farea - rwarea~temp(ni]/1000.;
98 ue . (ftarea * farea);
97 tjdi + (ftarea * farea);

99 rde (fstarea fstarea);

100
101 if((den sqrt(ulen rderi)) -- 0.0)
102
103 printf("\n\n ERROR -denominator is zero\nl)

104 jmatch -0.0;
105
106 else

108Ematch - ruy/den;

110 if (match > hit)

4, 
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112 hit - match;

113 for(j - 1; j <- usr.nstd; j++)
114
115 finareatil - rwarea[temp[j)i;
116 rtime[j) - rawrt[temp[jfl;
117L_
118 for(k-1; k <- usr.nunks; k++)

119 {
120 rrt - (int) (samp[k].rt * factor);

121 start[l] - rrt - window2;

122 if(start[1] < 0)
123 start(l] - 0;
124 end[l] - rrt + window2;
125 index - usr.nstd + k;

126 finarea[index] - 0;
127 rtime[index] - 0;
128 foundpk - FALSE;

129
130 for(j - 1; j <- npeaks; j-)
131 -
132 if((rawrt~j] > start[I)) && (rawrt[j] < end[I)))
133
134 inareafindex] - rwarea[j];

135 =rtim[index] - rawrt[j];

136 foundpk - TRUE;
137 _,
138 -} /* end forj*/
139 if(lfoundpk)

140
141 finarea[index] - 0;
142 _rtimeindex] 0;
143 L
144
145
146 }
147 }
148 -}
149

150 return(hit);
151 -
152

153

43 ,
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%q

2 /* menutest.c User menu */
3 /* This is the main menu routine to control sample automation on the gc */
4 /* Created 3/28/85 last revision 4/21/86 /
5 /* B. Lentz */

~7
8 #include <stdio.h>
9 #define TRUE (0--0)

10 #define FALSE !TRUE

11
12 main(argc, argv)
13 int argc;
14 char *argv[] ;

15 1
16 int instrno; /* menu selection */
17
18 while(O--O) /* infinite loop */

*19 f
20 system("cls"); /* clear screen */
21 printf("\n\n\n\n\n\n\t\tSelect one of the following options:\n");
22 printf("\n\n\t\t 1) Analyze for TCE \n");
23 printf("\t\t 2) Calibration run for TCE\n");
24 printf("\t\t 3) Prepare new Data diskette(for drive B)\n");
25 printf("\t\t 4) Prepare new VOA Data System diskette(for drive A)\n");
26 printf("\t\t 5) Retrieve QC data\n");
27 printf("\t\t 6) Retrieve archived data\n");
28 printf("\t\t 7) Change operating parameters\n"); "
29 printf("\t\t 9) Exit Menu\n");
30 printf("\n\n\t ENTER OPTION NUMBER:\t);
31 /* get input from keyboard */
32 instrno - selecto;
33 while(instrno < 1 , instrno > 9)

34{ '

35 fprintf(stderr, '\nlnvalid Input. Enter NUMBER of selected option:\t");
36 instrno - selecto;

-37 1

38 system("cls");
39 switch(instrno)40 .{'

41 case 1: /* sample run */
42 {
43 printf("Analyze for TCE\n");

44 system("analyzl 0"):
i 45 break;

46 . /* end case 2/
47 case 2: /* calibration run */ -'

48 {S
49 printf("Calibration run for TCE\n");
50 system("analyzl 1);
51 break;
52 

-

53 case 3: /* format data diskette */

54 r-f
55 lprintf("Prepare data diskette for use\n");

~. -a'.. * VV -. - *. . ~.W ~ 44
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56 l system("fmtdis");
57 |break;

58 L,
59 case 4: /* Format system floppy disk */

60-{
61 printf("\nPrepare new VOA Data System diskette\n");

62 system("copsys");
63 break;
64
65 case 5: /*C */C
66
67 printf("Retrieve QC Data\n");

68 lsystem("qcexec");
69 break;

70 L}
71 case 6: /* retrieve data from floppy */

72 {
73 [printf("Retrieve archived data from diskette\n");

74 system("xretrv");
75 break;
76 LI

77 case 7: /* Modify operating parameters */
78-{
79 [printf("Change operating parameters\n");

80 system("change);
81 break;

82 L}

83 case 9: /* exit to DOS*/

*84
85 printf("\nRetuming to operating system\n");

86 printf("Type \"demo\" to return to data analysis system\n");

87 exit(o);
88 break;
89
90 default:

91 -{

92 printf("\nNot a valid selection\n");

93 break;
94 L}
95 }
96 }
97
98

45
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2 /* pkstart.c

3 /* Routine called by pk det.c to determine if a new peak */

4 /* has been found. */

5 /* created 5/14/85 B. Lentz */

8 #define TRUE (0 == 0)

9 #define FALSE !TRUE

10

11 pkstart(np, thrl, thr2)
12 int npo];

13 int thr! ;

14 int thr2;

15 {
16 int i;
17
18 if((npl] - 2*npt2] + np(3]) > 0)

19 {
20 if((np~l] - 3*np[3] + 2*np(4]) > 0)

21 if((np[1] - 4*np[4] + 3*np(5]) > 0)

22 /* check for false peak start */

23 if((np[5] - np(l]) > thrl)

24 {
25 for(i = 1; i <4; i++)

26 f
27 if(((np(i+2] - np~i+l]) - (np[i+l - np(i])) >- thr2)

28 r return(TRUE);

29 
.,

30 if(((np[5] - np(4]) - (np(2] - np[l])) >- thr2)

31 return(TRUE);
32 else

33 return(FALSE);
34 } /*end false peak start */

35 }
36 return(FALSE);
37 }

46
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2 /* pk_det.c */

3 /* Main section of peak detection software. Initializes data

4 /* segments and calls subroutines to establish peak start, peak end */

5 /* and peak max.
6 /* created 5/14/85 B. Lentz

7 * */

9 #include <stdio.h>

10 #include "par.h"
11
12 define DERIVI(a, b, c) ((-3*a + 4*b - c)/2)

13 #define DERIV2(a, b, c) (a - 2*b + c)

14

15 static int xst[NPEAKS); /* starting x value for peak */

16 static int yst[NPEAKS); /* starting y value for peak */

17 static int xend(NPEAKS]; /* value of x at peak end */

18 static int yend(NPEAKS]; /* value of y at peak end */

19 static float baseb; /* intercept of baseline segment */

20 static float basem; /* slope of baseline segment */

21
22 pk det(npts, data, usr, xmax, area)

23 unsigned npts; / number of data points */

24 unsigned int *data; /* data array */

25 int xmax(NPEAKS]; /* value of x at peak max */

26 float area[NPEAKS]; /* total peak area */

27 struct value *usr; /* paramters including threshold values */

28
29 {
30 int i, j; P

31 int np[8]; /* subset of data */

32 int pos; /* current x-value of data */

33 int status; / was conditional satisfied? */
34 int ct; /* count of times condition is met */

35 int peak; /* was peak identified? */

36 int pkstarto; /* subroutine to locate start of peak */

37 int integro; * integrates peak areas */

38 int pkcnt; /* number of peaks detected */
39 int ymax[NPEAKS]; /* value of y at peak max */

40 int rd datao; /* subroutine to read next segment of data */

41 int pk endo; /* subroutine to predict peak end */

42 float TT; /* distance to predicted peak end */

43 int end; /* reached peak end?*/
44 int baseline; /* current value of baseline */

45 long base; /* sum baseline points */

46 int bcnt; /* # of pts used to determine baseline /

47 int bn; /* distance from peak start to peak max */

48 int rap; /* distance from peak max to predicted peak end "
49 

,.

50 pkcnt 0; /* number of peaks in cluster */

51 npts -- 5; /* examine 5 point segments */
52 P initialize data segment /
53 for (i-2; i-c; i++)

55 np(iJ - data[i-2];
47



1%'

6% 09-11-87 08:45:00 pk det.c Pq 47

Fri 09-11-87 10:04:51 pk det of 105
56-110

56 xst(i] -0;
57 yst[i] -0;

*58 xmaxi]=-0;
*59 ymaox~i] - 0;

60 xendi -0;
61 yend~i] -0;

*62 areahi] -0.0;
63 1
64 possO;
65 j-4;
66 while(pos-mpts)
67 {

V68 base - 0;
69 bcnt -0;
70 while(!(peak - pkstart(np, usr->thresh(1], usr->thresh(2])))
71 f
72 pos - rd data(np, pos, data);
73 if(pos > npts)
74
75 if (pkcnt < 1)
76 retum(pkcnt);
77 inteqr(pkcnt, area, data);
78 if(usr->Yerbose)

*79 pk prt(pkcnt, xmax, ynlax, area);
80 retum(pkcnt);
81 )
82 bcnt++;
83 base +- np[1];
84 baseline - base/bcnt;
85}

*86
87 newpk: pkcnt++;
88 if(pkcnt > NPEAKS)

%89 f
90 pkcnt--;
91 printf("\n exceeded max nuiiber of peaks\n");
92 integr(pkcnt, area, data);

*93 if(usr->verbose)
94 pkprt(pkcnt, mx, ymnx, area);
95 return(pkcnt);
96}
97 area~pkcnt] - (float) np(1];
98 yst(pkccnt] np[1;

*99 ymax[pkcnt) - np[1];
100 xmax[pkcnt) -pos;
101 xst[pkcnt] =pos;

102
103 ctl- ;

%104 status - FALSE;
105 -
106 i'f(DERIVI(np[1], np(2], np[3]) < 0)
107{
109 [i(us->ER bose) p[] n[)<1
108 1fDRV(p1,nf] p3)<1
110 Vrffur-vroe

* 48
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111-165

111printf('shoulder at pos %~d \n", pos);I

* 113 if(ct > 1)
114
115 jct - pos - ct/2;

116 xaax~pkcnt] - ct;
117 ymax~pkcnt] -data~ct];

119
120

121 pos - rd data(np, pos, data);

122 if(pos > npts) I
125 integr(pkcnt, area, data);

* 126 if(usr->Yerbose)

128 return(pkcnt);
129 L)
130 if(np[1] -- yniax[pkant]) /* flat area ~
131 t+
132 else if(np[l] > ymax[pkcnt])
133{
134 ct-i1;

* 135 ymax[pkcnt] - np(1];

136 ,onax~pkcnt) - pos;
137 -
138 if((np[2] < np[1]) && (np[3] < np[2]) &&(np[4] < np[3]) && (np(S) < np[4]))
139{
140 status - TRUE;
141 if(ct > 1)
142 l
143 ct -* - ct/2;
144 ,ouax(pkcnt] - ct;
145 yiaax[pkcnt] - data~ct];
146 L

147
148 area~pkcnt] +- (float) np[1);
149 }while (Istatus);

£150

151 tbn - xma[plccnt] - xst(pkcnt]; /* peak start to apex ~
152 f

* 153 if(DERIV1(np(l], np[21, np(3]) > 0)
154
155 if(OERIV2(np(1), np[2], np[3]) > 0)
156 f
157 if(usr->verbose)
158 printf("shoulder at pos %d \n", pos);
159 xend(pkcnt] - pos;
160 yend Cpkcnt) - np[1];

*161 K ot newpk;

164 pos - rd-data(np. pos, data);

15if(pos > npts) 4

49 ~- ~. - a- ~

% %*
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166-220

166{
167 pkcnt- -;
168 integr(pkait, area, data);

169 if(usr-verbose)

171 return(pkcnt);
172 11
173 area(pdcnt] +- (flo,3t) np(1];

174 if(peak - pkstart(np, usr->thresh[1], usr->thresh(2]))

175{
-: 176 xend [pkcnt] - pos;

177 Iyend(pkcnt] - np(l];
178 goto newpk;
179 L
180
181 if((np[4] - np[5]) < usr->thresh[4])
182 end - TRUE;
183 else
184 end - pkend(np, usr->thresh(3]);

*185 if((np[5] - baseline) > (ymx~pkcnt) -baseline)*0.75)

186 end -FALSE;
187 if(np[5] < baseline)
188 end - TRUE;

189 mp - (pos+4) - xmx[pkcnt];
190 if (mp > 2*brn)

*191 end - TRUE;
192 L- while(lend);
193

194 if(!p*2 < bTI)
195 TT -bml*2;
196 else
197 TT - mp*2;
198 end *FALSE;

199 ct 0;
200 do
201{
202 if(DERIV1(np(1], np[2], np[31) > 0)

203 -
V- 204 if(DERIV2(np(1], np[2], np(3]) > 0)

205{
206 if(usr->Yerbose)
207 printf("shoulder at pos %d\n", pos )
208 xend~pkcnt] - pos;

D209 yend[pkcnt] - np(1];
210 g~oto neopk;

211
212}
213 pos - rd data(np, pos, data);
214 if(pos >npts)
215{
216 plccnt--;

217 inteqr(pkait, area, data);
218 if(usr->Yerbose)

OI219 pkprt(pkcnt, xuax, yuiax, area);

220 retuni(pkcnt);
0 50
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221-275

221 L_}
222 area[pkcnt] +- (float) np(I];
223 if(peak - pkstart(np, usr->thresh(l], usr->thresh[2]))
224 -
225 if(usr->Yerbose)
226 printf("valley detected at end %d\n", pos);
227 xend[pkcnt] - pos;
228 yend[pkcnt] - np[1];
229 goto nee;

231 TT -- 1.0;

232 if((np(4] - np[5] < usr->thresh(4]) && (np(5] < baseline))
-' 233 Tr -- 0.5;

234 if (Tr <- 0.0)

235 -
236 end - TRUE;

237 if((np[2] < np(]) && (np[3] < np(2]) && (np(4] < np[3]) && (np[5] < np(4]))
238 -
239 end - FALSE;
240 if(pk end(np, usr->thresh[3]))
241
242 ct44;
243 if(ct >- 4)

244 end - TRUE;
245 L_}I
246 else
247 ct -0;
248 }
249 }
250
251 if((np[2] >- np[1]) && (np(3) >- np[2]))
252 if((np(4] >- np(3]) && (np(5] >- np(4]))
253 end - TRUE;
254 L} ile (lend);
255 xend[pkcnt) - pos;
256 yend[pkcnt] - np[l];
257 --)

258 m
. 259

260 /* rd data reads next segment of data */

261 r data(np, pos, data)
262 int npO;
263 int ps;

0264 unsigned int *data;

265 {
266 int k;
267
268 for(k-1; k<; k++)
269 np[k] - np[k+l];

D270 np(5] - data~pos+4]:

271 pos++;
272 return(pos);
273 }

275 /* print peak detection results 5
0 51
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276-330

276
277 pk prt(pkcnt, xmax, ymax, area)
278 int pkcnt; /* number of peaks detected */
279 int x axf; /* value of x at peak max */
280 int ymaxf; /* value of y at peak max */
281 float areafl; /* total peak area */

282
283 -{
284 int k;
285
286 printf("\n\t start\t\t center\t\t end \t\t area \n");
287 for(k-1; k <- pkcnt; k++)
288
289 printf(" x %d y %d\t", xst(k], yst[k]);
290 printf(" x %d y %d\t", xmax[k], ymax[k]);
291 printf(" x %d y %d\t", xend [k], yend(k]);
292 printf(" %f\n", area(k]);

8% 293

295

297 / integr.c used to integrate peak areas */
298 /* created 5/28/85

299 /* calls: segm */
300 /* B. Lentz */
301 /******************************************************.*********************/

302

303 integr(pkcnt, area, data)
304 int pkcnt; /* number of peaks detected */

305 float areaf; /* total peak area */
306 unsigned int *data;
307
308 {
309 int start; /* array position in peak cluster */
310 int end; /* array position at end of cluster */
311 int y; /* y value from baseline */

312 int pos; /* current array position in peak cluster */

313 int j;
314 long yl, y2; /* baseline values at start and end of peak */

315 long sun; /* area below peak baseline */
316 int segmo;
317 extern strict value usr;
318

s n319 start - 1;

320 end - p4cnt;
321 while(start <- pkcnt)

338 if((y2 - (xent[jl basem) + baseb) -- )

52

,¢, 4 323 end-,;- -,,, -,., , .,..,... . ..ta r , end, data);
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331-385

331 y2 - 0;
332 sum - (xend(j] - xst[j] + 1) * ((yl + y2)/2);
333 area(j] -- (float) sum;
334 L_
335 start - end + I;
336 end - pkcnt;
337 --
338 --
339
340
34 /******************************************************************

342 * segm.c recursive routine used to set local baselines

343 /* created 6/12/85

344 /* B. Lentz */
345 ******************************************************************
346
347 segm(start, end, data)
348 tnt start; /* array element to start baseline */

349 int end; /* array element to end baseline

350 unsigned int *data;
351
352 --
353 float mck; * check slope value */
354 float fxl;
355 float fyl;

356 float fx2;
357 float fy2;
358 int a; /P current peak position /
359 int yl, y2; /* values from baseline */
360 int x; /* current baseline position */
361
362 fx1 - xst(start];
363 fx2 - xend[end] ;
364 fyI - yst[start];
36 fy2 - yend [end];
366
367 baseb - ((fx2 * fyl) - (fxl * fy2))/(fx2 - fxl);

368 basera- (fyI - baseb)/fxl;
369 rck - (fy2 - baseb)/fx2;
370 for(a - end; a- start; a--)
371
372 yl - (xst(a] * basem) + baseb;
373 y2 - (xend(a] * base.) + baseb;
374 if((yI > yst(a]) (y2 > yend[a]))
375

376 a--;
377 if(a <, start)
378 1379 fx2 - xend(start]; I
380 ]fy -.vend[start]; .

381 baseb - ((fx2 * fyl) - (fxI * fy2))/(fx2 - fxl);
382 basem - (fyI - baseb)/fxl;

383 return(start);

385 end - segm(start, a, data);
53
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386-413

386 L_
387 else if(a > start)

388 if(xst[a] > xend[a-i]) /* baseline between peaks *I

389 for(x - xend[a-1]; x < xst[a]; x++)
390
391 /* check for points below chromatographic baseline *I
392 yl - (x*basem) + baseb;

393 if(yl > data[x])
394
395 a--;
396 if(a <= start)

397 {
398 /* segment only includes one peak */
399 fx2 - xend [start];
400 fy2 - yend[start];
401 baseb - ((fx2 * fyl) - (fxl * fy2))/(fx2 - fxl);
402 basem - (fyi - baseb)/fxl;

403 return(start);
404 -} 
405 end segm(start, a, data);
406
407
408
409 return(end);
410 }
411
412
413

54
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1-29

2 /* pkend.c
3 /* Predict peak end for pk.det.c */4 /* created 5/15/85 B. Lentz */
5 I* *1
6 /* *1

8 #define TRUE (0 -- 0)
9 #define FALSE !TRUE
10
11 pk end(np, thr)
12 int npfl;
13 int thr;
14
15 {
16 int i;
17
18 for(i -1; i < 4; i++)191
0 if(((np[i+2] - np[i+l]) - (np[i+l] - np[i])) > thr)

21L return(FALSE); "

23 if(((np[5] - np[4]) - (np[2] - np[l])) - thr)
24 retumr(FALSE);
25 else
26 return(TRUE);
27 -

*28
29

55"

'lb'
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1-34

, ,j 1 /***********************************************************************/*

2 / prnpanr.c */
3 /* Print current user defined parameters */

14 4 /* created 8/14/85 B. Lentz */
*.' 5 I* *I

1% 6 /************************************************************************/

7
8 #include "parm.h"
9
10 prnparm(usr)
11 struct value *usr;

12 {
13 int i;
14 float convrt; /* convert from array position to minutes */

15
16 system( 'cls");
17 convrt - usr->freq *60.0;

18 if(usr->Yerbose -- TRUJE)
19 printf("\n\n\na) Verbose option is ON\n");
20 else
21 printf("\n\n\na) Verbose option is OFF\n");
22 printf("b) Chromatography sample time is %.3f minutes\n",
23 usr->runtime);

24 printf("c) Retention time of internal standards\n");
25 for(i - 1; i <- usr->nstd; i++)
26 printf("\tstandard #%d at %.3f\n", i, (usr->stdrt i])/convrt);
27 printf("d) Areas of internal standards (used for match calculation)\n");
28 for(i - 1; i <- usr-znstd; i++)
29 printf("\tstandard #%d at %d\n", i, usr->stdarea[i]);
30 printf("e) Minimum area required for standards %d\n", usr->minarea);
31 printf("t) Change target compound parameters\n");
32 printf("x) Return to main menu\n");
33 }
34

ZS

a56
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1-55

2 /* prnres.c */
3 /* send sample results to printer */
4 /* created 6/25/86 B. Lentz */
5 /* */

6
7

8 #include 'stdio.h>
9 #include "parm.h"
10
11 prnres(prnptr, position)

12 FILE *prnptr;

13 int position;

14 f{
15 extern struct value usr; /* run parameters */

16

17 fprintf(prnptr, "\n\n\n");

18 fprintf(prnptr, "\n\tSAMPLE POSITION #d\n", position+l);
19 switch(usr.type[position])
20
21 case BLANK:

* 22
23 fprintf(prnptr, "\n\tB lank );

24 rbreak;

26 case STANOIIli:
27 {
28 fprintf(prnptr, "\n\tStandard#A );
29 break;

30 L}
31 case STANORD2:

33 fprintf(prnptr, "\n\tStandard#B ");

34 break;
35 11
36 case STANDA3:

38 fprintf(prnptr, "\n\tStandard#C ");

39 r break;
4ic
41 case SAMPLE:
42 {
43 fprintf(prnptr, "\n\tWater Sanple % ,s usr.number~position]);

44 break;

46 case SPIKE:47 r
48 fpri ntf (prnpt r, "\n\tSpi ke "

49 Lbreak;
50}

51 case SPIKDIUP:

53 fprintf(prnptr, "\n\tDuplicate Spike ");

5break; 'I

57

%'
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5%-65

* 56 default:
57{
58 fprintf(prnptr, '\n\tUnknown Type )

59 [break;

62 fprintf(pmptr, "\n\tAnalyst %s", usr.analyst);
63 fprintf(prnptr, "\n\tDate %s\t\tTime %s\n", usr.date, usr.tine);
64 fflush(prnptr);

* 65 }

58,
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1-55

* /******************************************************************** '

2 /* prnseq.c *1
3 /* print sample sequence to screen or printer */
4 / created 7/24/86 B. Lentz /5 /* /

6
7
8 #include stdio.h>
9 Oinclude "panu.h"

10
11 pmseq(filename)
12 char *filename; /* device name for redirection of output "I
13 %
14 extern struct value usr;
15 extern char labelO; /* date and time information used in nane */
16 int pos; /* sample position on purge and trap */
17 FILE *fptr;
18

19 if((fptr - fopen(filenawe, "w")) -- 0)
20 r

f21 rintf(stderr, "\nError sending information to output device\n");S22 rym

24 fprintf(fptr, "\n\n\n\t\tASSlGlED SAMPLE NUMBERS"); -"25 fprintf(fptr, "\n\tSaples MUST be in the order designed \n\n");

26 for(pos - 0; pos < usr.sampcnt; pos.+)
27
28 fprintf(fptr, "\n\tPosition d\t, pos+I);

29 switch(usr.type[pos])
30
31 case BLAW:
32 f.
33 sprintf(usr.numer[pos], "ds.blk", pus, label);

34 fprintf(fptr, "BLANK\n");

335 break;36 36

37 case STANDRDI:
38

r' 39 sprintf(usr.numier[pos], "dd-.stA', pus, label);

40 fprintf(fptr, "STANDAR A\n");
41 break;

* 42
43 case 5TANM:

45 sprintf(usr.nuber[pos), "%d's.stB", pos, label);
46 fprlntf(fptr, "STNARD B\n");

*47 break;

49 case STANDRD3:

50
51 sprintf(usr.nimber(pos], "Ws.stC", pos, label);
52 fprintf(fptr, "STANDARD C\n");
53 I break;

55 case SNPLE:

59

."- V''' " - .'a=,
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56-81

* 56
57 ~ fprintf(fptr, WATER SAIIPLE\t %s\n", usr.nunnterfpos]);

* 58 jbreak;
59 L
60 case SPIKE:
61{

62 sprintf(usr.nunber~pos), "%%s-spk', pos, label);
63 fprintf(fptr, "SPIKE of sample %s\n", usr.numberfpos-fl);
64 break;

* 66 case SPIKDUP:
67{

68 sprintf(usr.nter~pos), "%d%s.dsp", pos, label);
69 fprintf(fptr, "Duplicate SPIKE of sample %s\n", usr.number~pos-2]);
70 break;

72 default:
*73{

74 fprintf(fptr, "Unasigned position\n");

75 break;
76
77}
78
79 fclose(fptr);
80 }
81

fv

60
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1-15

2 /* prntype.c */
3 /* print sample types available to the screen */
4 /* created 8/13/86 B. Lentz */
5 /* */5I76 /*********- ********************************** * ** *#t*****/
6

8 #include qstdio.h>

9
10 prntype()

11 f
12 printf("\n\t\t\tSMPLE TYPE NUWBERS\n\n\t 0) BLANK\t\t\t4) WATER SAMPLE\n");
13 printf("\t 1) STANDARD A\t\t5) SPIKE\n");
14 printf("\t 2) STANDARD #B\t\t6) END OF SAMPLES\n\t 3) STANDARD #C\n\n");
15 }

I

611
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1-28

1***%
2 /* qcexec.c */

3 /* calls QC data retrieval routines *
4 /* created 7/18/86 B. Lentz */
5 /* */

7
8 include <stdio.h>

9
10 main()
11 -
12 printf("\n\nlnsert QC Archive diskette into Drive B\nReady? (y or n): ");

* 13 while(Ireplyo)

14 printf("QC Archive Diskette in Drive B? (y or n): ");
15 printf("\nUpdating QC Archive Diskette. Please wait...");

16 system("copy a:qc????.dat b: > NL);
17 printf("\n\nmlis program will retrieve QC spike concentrations \n"); %

18 printf("from the mnth and year selected\n");
S 19 printf("date format month/year (eg. 7/86)\n");

20 do
21
22 qcretrv);
23 printf('\no you wish to retrieve more QC data? (y or n): ");
24 19,while(replyo);

25 printf("\n\nRemove QC Archive diskette from Drive B\nReady? (y or n): );
26 while(!replyo)

27 printf("QC Archive Diskette removed from Drive B? (y or n): ");

28 }

62
Iv
' Si.

! a.
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1-55 -.

1 /********************************4***********************************'W

2 /* calib.c */
3 /* calib.c Used to calibrate chromatographic response based on the */
4 /* ratio of the response of the target compound to the standard. All */
5 /* three standards are used in the final concentration calculations in */
6 /* order to improve the results (the three values are averaged). N

7 /* created 7/24/85 */

8 /* */
9 /* revised 6/13/86 set calibration date */

10 /* B. Lentz */
11 /*************************************************************

12
13 Iinclude <stdio.h>
14 finclude "parm.h"
15 include "targ.h"
16 #define CORR 0.90 /* minimum required correlation */
17
18 calib(unk r)
19 int unknwn;
20 {C
21 extern struct sample sampo; /* pointer to target structure */
22 extern struct value usr; /* set parameters */
23 int i, J, k; /* counters for loops */
24 float xmean; /* mean of x values */
25 float ymean; /* mean of y values */
26 float xresid; /* x residuals */
27 float yresid[MAXSTDS]; /* y residuals */
28 float ratio[MPAXSTS]; /* area ratios */
29 float num; /* numerator */
30 float den; /* denominator */
31 float ycorr; /* sum of squares of y residuals */
32 float varl; /* intermediate value of corr coef /
33 float r; /* correlation coefficient*/.

34 float intercp; /* calculated intercept */
35 float slope; /* calculated slope */

36 double sqrt); /* square root function */
37 int gudcalib; /* flag good calibration */

38
39 ymean - 0.0;

40 gudcalib - TRUE;
41 for(k - 1; k <- usr.nlevels; k++)

42 ymean +- samp[unknwn].conc[k];
43 ymean - (float) ymean/(usr.nlevels);
44 for(k - 1; k <- usr.nlevels; k++)

45
46 yresid[k] - (float) samp[unknvm].conc[k] - ymean;
47 ':yorr +- yresid(k] * yresid[k];
48
49 for (j " 1; j <- usr.nstd; j++)

51 an - 0.0;
52 for(k - 1; k <- usr.nlevels; k++)
53 ,

atko ] - (float) samp[unk.].area(k]/usr.sarea[k] [j; t.

55 xmean +- ratio(k];
63
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56-87

56 L}

57 xmean x mean/(usr.nlevels),

59 den -0.0:
*60 for(k -1; k <- usr.nlevels; kt.+)

61 1
-62 xresid - ratio(k] - xmean;

63 nuni += resid * yresid[k];
*64 den '-xresid * xresid;
*65}

66 slope =nun/den;
67 intercp -ymian - slope xmean;
68 varl - sqrt(den/ycorr);
69 r - vanl * slope;
70 if(usr.verbosej

72 7printf("\n correlation coeficient * %\n'", r);
73printf("s lope %f'\tintercept %fn', slope, intercp);

76I
77 gudcalib - FALSE;

*78 E
79 else
80 {
82 sairp~unknme].slope~jj = slope;

82 snpunkrmnl.intercpwj intercp;

84
85 return(gudcalib);
86 }
87

64S
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2 /* qcretrv.c */
3 / retrieve spike data from floppy disk files
4 / created 7/17/86 B. Lentz */

6 P* printed *

8

9 finclude <stdio.h>
10 finclude "smonth.h"
11
12 qcretrv()
13 {
14 int flag; /* code to indicate type of response(valid, exit) */
15 char filename[30]; /* name of qc file to access */
16 int sday; / starting day of month to access data */
17 int eday; /* end day of month to access data */
18 int day; /* day of month retrieved from file */
19 FILE *fptr; /* archived file */
20 FILE *lrnptr; /P output to printer *
21 float conc; * concentration of spike sample
22 int onth;
23 int year;

24

25 do

27 printf("\n\tEnter month/year (or x to exit): );
28 if((flag - redate(filename, 8month, &year)) -- 0)
29 printf("\nIllegal date\tRe-enter month/year:");

30 i(flag -- -1)
31 d return;
32L-} vhi le(lval file(fi lename)) ;
33 do

35 printf("\nEnter first analysis date to view (day of month): ");

36 wile((sday - readdayO) -- 0);
37 printf("\nEnter last analysis date to view (day of month): "):
38 | while((eday - readdayO) -- 0);
39 _ while(sday > eday);
40
41 if((fptr - fopen(filename, "r")) -- 0)
42 printf("\n Error opening qc file\n");
43 else44 --
45 / search for starting date */
46 do
47 {
48 if(fscanf(fptr, "%d %f", &ay, &conc) -- EOF)

50 printf("\nNo QC data was recorded between %d and %d\n", sday, eday);
51 fclose(fptr);
52 return;
53 -
54 -} while(day < sday);
55 if((prnptr - fopen("PFM:", "wb")) 0t )

65
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56-79

56{
57 fprintf(stderr, "\nError transmitting data to printer file \n");

*58 return;
59 P
60 if(day > eday)
61 1
62 printf("\nNo QC data was recorded between %dI and %d\n" sday, eday);

63 fclose(fptr);
664 fclose(prnptr);

67 fprintf(prnptr, "\nQC spike results fromn %s %d\n", snmonth~month], year);
68 fprintf(prnptr, "\tDate \tConc\n);
69 do

470{

71 fprintf(prnptr, "\t~d \t%.3f\n", day, conc);

*73 break;

74 Ld wtiile(day < (eday+l));I
*75 fclose(fptr);

76 fclose(prnptr);
77

79I

.66
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Fri 09-11-87 10:04:51 qcwrite of 105

1-33

2 /* qcwrite.c
3 /* opens archive file for writing spike concentrations for QC analysis */
4 /* qc filenme formt: qc<mnth><year>.dat */

5 /* created 6/11186 B. Lentz

I5 I**
7 / ********************************* *** ***** **** ****** ************* *** /

8
* 9 finclude -qtdio.h>

10 #include "parm.h"
* 11

12 qawrite(conc)
13 float conc; /* concentration of spiked sample */14 -{
15 extern struct value usr;
16 char ftlenme[20]; /* nme of QC archive file */
17 FILE *fptr, *fopeno;
18 tnt day; /* day sample was collected */
19 tnt month;
20 int year;

21
22 sscanf(usr.date, "Ad2*c%2d%*c%2d", &month, &day, &year);
23 sprintf(fileme, "a:QCkAd.da t, month, year);
24
25 if((fptr - fopen(flenae, "a")) -- 0)
26
27 printf(stderr, "ENR opening control ardive file\n");
28 rturn;

30 fprintf(fptr, 'Ad %f ", day, conc);
31 fclose(fptr);
32 }
33

67

I"

U- - '_W " . " . . '. - . , " ". - - . - - - '' - " . . " -- . .-. .



aPIA 16F -7 - - - - - - -- JW .- "g77w .

09-11-87 08:47:22 readdate.c 
Pg 67

Fri 09-11-87 10:04:51 readdate of 105
1-29

2 /* readdate.c */

3 /* wait for user to enter in date string and check for valid entry *1

4 /* string should be in format: month/year */

5 , created 7/18/86 B. Lentz
S6 I* *I

*7 /**************************** ********************************************/

8
. 9 #include cstdio.h>

10
11 readdate(filename, month, year)

12 char *filename; /* name of qc file */

13 int *month;

14 int *year;

15 -{
16 char string[20]; / temporary string storage */

17
18 fgets(string, 15, stdin);

19 if(strncmp(string, "x" 1) -- 0)

20 return(-1); /* exit */

21 sscanf(string, " 2d*c%2d", month, year);

22 if(*month < 13 && *month > 0)
23 F

24 sprintf(filename, "b:QCdd.dat", *month, *year);

25 eturn(1);

e. 27 return(O);

28
29

I
N '.0,-21-41
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Fri 09-11-87 10:04:51 readday of 105 %

1-27

1~ ***** **************--***************************************,

2 /* readday.c */

3 /* wait for user input and check for valid day
4 /* created 7/18/86 B. Lentz */5 /* */

76
8 #include <mtdio.h>

9
10 readdayO%
11
12 char string(15];
13 int day;
14

15 fgets(string, 15, stdin);
16 if(strncqp(strlng, "x", 1) -- 0)
17 retum(-1); /* exit */

18 sscanf(string, '12d", &day);

19 if(day > 0 U day < 32)
20 return(day);
21 else
22
23 rintf("\nhllegal value for date\n");
24 return(O);
25 L}
26 }
27

iN

,p

69~



j..

09-11-87 08:47:48 reply.c 
Pg 69Fri 09-11-87 10:04:51 reply of 105

1-34

2 /* reply.c
3 /* get yes or no reply from user
4 I' returns true on yes and false on no %
5 /" created 7/2/86 B.Lentz N/
6 /* */

8

9 #define YES 1
10 #define NO 0

11 #define EXIT -1

12

13 reply()

14 _{
15 char string[6];
16 char rspns; /* first letter of response *I
17 int value; /* return value I/

18
19 if(!(gets(string, 5)));
20 sscanf(string, " c", &rspns);
21 if((rspns- 'y') ,: (rspns -- 'V))
22 retum(YES);
23 else if((rspns 'x') (rspns 'X,))
24 return(EXIT);
25 else if((rspns 'n') (rspns-= N))
26, return(NO);
27 else

28 {
29 printf("\n\tlllegal response. Enter 'y' or 'n': ")"
30 value - -eplyO;

K31 return(value);

33 }34

70
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Fri 09-11-87 10:04:51 resflpy of 105
1-55

2 /* resflpy.c */

3 /* store results in floppy disk file

4 /* created 6/27/86 B. Lentz */5 /* */

6
7
8 #Include <atdto.h>
9 #include "pavu.h"
10 #include "tag.h"
11

12 resflpy(code, position, targ, valuel, value2)

13 int code; /* type of results to report */

14 int position; /* sample position */

15 int targ; /* index of target compound */

16 float valuel, value2; /* concentration results */

17 {
18 extern struct value usr;
19 extern struct saple samO; /* parameters for target cmds */

20 FILE *flppy;
21 char filenme[20J; /* floppy disk filename */

22
23 sprintf(filenae, "b:'s", usr.niber(position]);
24 if((flppy - f0pm(filenn, "a')) " 0)
25
26 fpr1ntf(stderr, "\nError Opening %s\n", filename);
27 return;
28 -
29 switch(code)
30
31 case 1: /* report concentration at quantitation limit /

33 prntf(flppy, %s < %.3f %s", samp[targ].name, samp[targ).qtlimit, samp(targ].units);

34 brk;

36 case 2: /* sample result */

37

38 fprintf(flppy, "'s - %.3f %s", smp[targJ].name, valuel, samp[targ].units);

39 bk;

41 case 3: /* spike result */

43 fprintf(flppy, " %s %.3f %.3f %s", samp[targ].name, valuel, value2, samp(targ].units);

45 I.

46 case 4:
47 {
48 fprintf(flppy, " Recalibration required"),-

49 rbreak;
Dso L _

51 case 5: /* standard calibration sample V/

53 Ipntf(flppy, " Calibration");

54

71
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09-11-87 08:48:14 resflpy.c Pg 71

Fri 09-11-87 10:04:51 resflpy of 105
56-78

56 case 6: /* contaminated blank */

57
58 fprintf(flppy, " BLANK CONTAMINATED for %s analysis", samp[targ].name);

59 [break;

61 case 7: /* chromatography problem, < 3 peaks */

*62f
63 fprintf(flppy, " %s - -%.3f ", samp[targ].name, valuel);

64 Ifprintf(flppy, " x Missing Internal Standards");
65 Ibreak;
66 -L}
67 case 8: /* sample too complex */

68
69 fprintf(flppy, " %s = %.3f ", samp[targ).name, valuel);

70 fprintf(flppy, " x Sample too complex for automated analysis ");

71 break;
72 _

'ah73 default:
74 break;

75 1
76 fclose(flppy);

77 }
78

p.
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0-1-87 08:48:38 retriew.¢ of 105

Fri 09-11-87 10:04:51 retriev 1-55

2 /* retriev.c
3 /* retrieves informtion from data files on floppy disk

4 /* created 6130/86 B. Lentz *1
, 5

7
8 #include mtdio.h>
9 #define MINTOI 0.7

S 10
11 retriev(filename)
312 char *filename; /* name of data file */

14 FILE *pmptr; /* send contents to printer */

15 FILE *stptr; /* read values from archived file */

16 char analyst[IO]; /* initials of analyst */

17 char date[10]; /* date of analysis *1

18 char timeO]; /* time of analysis */

19 char type[20]; /* sample type(blank, std, etc) */

20 int npeaks; /* nmber of peaks found in sample */

21 float rt; /* retention time in minutes */

22 long area; /* peak area*/

23 int i;
24 char string[30]; /* character string */

25 char equil; /* value is "<' or "-" relationship */

26 float valuel, value2; /* floating point values */

27 int ntargs; /* nuiber of target compounds */

28 char units[1O]; /* units of concentration */

29
30 .f((pnptr - fopen("PRN:', "w")) -- 0)

ra 31 
b

32 rprintf(stderr, "\nError transmitting data to printer \n");

33 return;
L'A [% 34 

.

35 fprintf(prnptr, "\n\n\ts\n", filename);
36 sprintf(string, "b: s", filename); 

'

37 if((stptr - fopen(string, "r")) -- 0)

39 rfprintf(stderr, "\nError Opening s\n", filename);

40 return;
- 41 

.

42 fscanf(stptr, "%s %s %s ", analyst, date, time);

43 fprintf(prnptr, "\n\tAnalyst is s\n\t~ate %s\n\tTime s\n", analyst, date, time);

44 fscanf(stptr, "%s %d", type, &npeaks);

45 fprintf(pmptr, "\tSample type 's\n", type);
Ik 46 fprintf(pnptr, "\n Peak #\t retention time\tarea\n");

S47 for(i - 0; 1 < npeaks; i++)

49 4 fscanf(stptr, "'If W0", &rt, &area);

50 fprintf(pnptr, "\t-ld\t\t.3f\t\tW\n", i+1, rt, area);
51 L_

52 fscanf(stptr, "'f %d", valuel, Intargs);

53 fprintf(pnptr, "\n\tlatch factor is %.3f\n", valuel);

54 for(t •0; 1 < ntargs; i++)

55 r{
73
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09-11-87 08:48:38 retriev.c Pg 73
Fri 09-11-87 10:04:51 retriev of 105

56-97

56 if(strcmp("Blank", type) = O)

58 break;

59 }I
60 else if(stmcmp("Standard', type, 8) -- 0)
61 {
62 fscanf(stptr, "s, string);
63 if(stmcmp(string, "calibration", 6) -- 0)
64f
65 fprintf(prnptr, "\tCalibration run\n");

66 ti
67 else

68
69 [fscanf(stptr, "%f %s", &valuel, units);
70 fprintf(prnptr, "\tConcentration of %s is %.3f %s\n", string, valuel, units);
71 -}
72 break;/3 -
73 else if(strcmp("Sample", type) -- 0)75 -
76 fscanf(stptr, 'As %is %f %s", string, &equil, &valuel, units);
77 if(valuel -- -1.0)

78 i = ntargs;
79 else
80 fprintf(pnptr, "\tConcentration of %s %c %.3f %s\n", string, equil, valuel, units);
81 break;
82 }
83 else if(stmcmip("Spik", type, 4) -- 0)
84
85 fscanf(stptr, "s %f %f %s", string, &valuel, &value2, units);
86 fprintf(prnptr, "\tConcentration of %s is %.3f %s\n", string, valuel, units);
87 fprintf(prnptr, "\tAmount of spike %.3f %s\n", value2, units);

88 Pbreak;89 LI_

90
91 fprintf(prnptr, "\n");
92 wiile(fscanf(stptr, "Is", string) !-EOF)
93 fprintf(prnptr, 'As ", string);
94 fprintf(prnptr, "\n\n\n\n");
95 fclose(stptr);

96 fclose(prnptr);
97 

.I x

74
%I



09-11-87 08:50:26 saipler.c Pg 74
Fri 09-11-87 10:04:51 sampler of 105

1-55

2 /* sampler.c */
3 /* From saple type(std, blank, sample), performs

4 /* necessary calculations and sends results to appropriate location. *,

5 /* created 7/24/85 B. Lentz */s

6 I' */
7 /* revised 5/21/86 added spike duplicate *,

8 /* revised 6/13/86 included quantitation limit

9 /* revised 8/21/86 added dilution limit
10 I' revised 9/8/86 added factor to indicate system response. Actually */ --

11 /" ratio of actual std area to value set in table

12
13
14 Inciude qtdio.h>
15 finclude "parm.h"
16 include "targ.h"

17
18 sampler(pniptr, position, retry, area, calrun)
19 FILE *prnptr; /* output to printer */ &
20 int position; /* saple position */
21 int rettmO; /* selected retention times for std & target peaks /I
22 long areaO; /* selected areas for std & target peaks A,

23 int *calrun; /* calibration run */

24 -{
25 extern struct value usr; /* run parameters */

26 extern struct sample sapf]; /* parameters for target conls */
27 int i, j;
28 int index; /* index value to retrieve target info */
29 float ratio; /* ratio of target to int std */

30 float conct[(AXUNKS]; /* concentration of unknowi */

31 float swmconc; /* sum of conc used for averaging */
32 float spikapt; /* amount of target due to spike */

33 float diff; /* difference between expected and experimental */

34 float factor; /* indication of system response *I
35 float stddev0 ; /* calculates std de and returns mean */
36 float quantO; /* calculate sample concentration */

37
38 switch(usr.type[position])
39
40 case BLANK:
41
42 /* check for contamination */
43 for(j - 1; j <- usr.nunks; j++)

44{
45 conctjl] - quant(j, area);
46 /* print out results A/

47 if(conctJ] >- samp@].qtlimit)
48
49 /* contaminated blank "-
50 fprintf(prnptr, "\n\t**' Contaminated blank **4\n');

51 fprintf(stderr, "\n\t*** Contaminated blank **\n");
52 resflpy(6, position, j, conct(j], 0.0);
53 exit(o);

75
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Fri 09-11-87 10:04:51 sampler of 105

56-110

58 case STAN0RD1:
59 case STANDI2:
60 case STAND)3:

6 1 f 0
62if(*calrn)

63 f
64 fprintf(prrptr, "\n\tCal ibrat ion rtzi\n');
65 for(i - 1; i <- usr.nstd; i++)
66
67 [usr.sumrt[i] +- rettm~i];
68 Iusr.sumrarea~iJ - area~i];
69 jusr.sarea[usr.type[positioo]Hi] area[i];
70 -
71 for(i - 1; 1 <- usr.nunks; i++)
72
73 jindex -usr.nstd + i

74 ~ sv[pi] .sumrt +- rettm(index];
75 Isamp[i].areafusr.type~position]] *area~index];

76 -
77 if(position -- 3)
78{
79 if(usr.invalid)
80
81 fprintf(prnptr, '\nRecalibration is REQUIRED\n);

82 fprintf(stderr, "\nRecalibration is REQUIRED\n);

83 break;
84
85 for(j -1; j <- usr.nstd; j++)
86
87 usr.stdrt[j] - usr.sumrt[j]/usr.nlevels;
88 usr.stdarea[j] - usr.sumarea~j)/usr.rilevels;
89 /* calculate system~ response factor *

90 factor - (float) area~j]/usr.stdarea(.];
91 fprintf(prnptr, '\tColn factor %dl %f\n", j, factor);
92

*93 for(j - 1; j <- usr.nunks; j++)
94 1
95 samp[j].rt - samp[j.swiirt/(usr.nlevels);
96 if(calib(j))
97{
98 stocalib(j);

*99 Vprintf(\nSuccessful Calibration for %s\n, saiip[j].name);
100 ~ fprintf(prnptr, "\n\tCalibration successful for ".\n", sanmpja]name);
101
102 elsei.103
104 fprintf(prnptr, "\n\t'** WARNING Calibration UNSUCCESSFUt for -n sanpb]).name):

*105 fprintf(stderr, "\n\t*h* WARNING Calibration UNSUCCESSFUL for ,s\n-, saiip[j].name);
106
106

K. 108
109 *calrnn 0;
110}

76
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09-11-87 08:50:26 sai~ler.c Pg 76
Fri 09-11-87 10:04:51 sampler of 105

111-163

ill [ eflp(5, position, 1, 0.0, 0.0);

113 else
114
115 for(j -1; j <- usr.nunks; j++)
116{
117 conct~j] - quant(j, area); 

S118 if(conct~j] < sampfj].qtlimit)
119
120 Ifprintf(prnptr, "\n\tConcentration of %s is less than %.3f %s\n', samp~j).nae, sanp~J].qtlimit, samppi).

Iunits);
121 [resflpy(1. position, j, 0.0, 0.0);

*122
123 else
124 r{'
125 frntf(prnptr, "\n\tConcentration of %s is %.3f %s", sampj].name, conct 0], sampfj].units);
126 rresflpy(2, position, j, conct(j], 0.0);
127
128 if((diff - conct[j) - sampUj].coc~usr.type~position))) < 0.0)
129 diff - -diff;
13 if(usr.verbose)
131 printf("\naccuracy diff Isf resid %f\n", diff, diff-sapj].accurcy);
132 if((diff - saqp(fl.accurcy) > 0.0)
133

135 fprcitbnpr n* AoI6' ytmoto clbain eairaini eurdn
136 fp'-intf(srter, "\n*** WAR1lIN System out of calibration, recalibration is required\n");

137}
138
139
140 break;
141 }
142 case SAMPLE:
143
144 for(j - 1; j <- usr.nunks; j++)
145{
146 conct~j] - quant(j, area); .

147 saqpjJ.lastconc - conct[j];
148 if(conct~j] < saup~j].qtlimit)
149{
150 (fprintf(prnptr, "\n\tConcentration of %s is less thAn %.3f *s\n' sanpl,1 nane sanprfi1.wtirit. samof,).

Iunits);

153 else

154f
155 fprintf(pnptr, "\n\tConcentration of %s is %.3f ks", sav~[j].name, conctbj], sai pj].units);

156 resflpy(2, position, j, conct 01, 0.0);
157 f(conctj] > savp].cutoff)

159 fprintf(prnptr, "\nWARNING sample concentration exceeds maximum allowable water linits\n"):
160 if(cornct~j] > sampj].dilution)
161{

162 fprintf(prnptr, '',nWARNING sample results are beyond the linear range ot the instrnet\n");U
163 Ffprintf(prnptr, "For accurate results, dilute sample and run again\n');

77
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Fri 09-11-87 10:04:51 sampler of 105

164-218

165

168 if(usr.calflaq)
169{
170 fprintf(pmnptr, "\n*** WARNING * These results are ONLY estimates\n");
171 fprintf(pnptr, "\nRecalibration is required for valid results\n");
172 resflpy(4, position, 1, 0.0, 0.0);

173
174 break;

175 1 I
177 case SPIKE:
178 f

*179 for(j - 1; j <- usr.nunks; j++)
180{
181 conct[j] -quant(j, area);
182 if((spikamt - conct~j] - samp~j].lastconc) < 0.0)
183 spikait - 0.0;

*184 fprintf(pmnptr, '\n\tConcentration of %s is %.3f %s", sainp(j].nane, conctj], samp[j].unlts);
*185 fprintf(prnptr, "\n\tspiked amounit of %s is %.3f %s", samp~j].name, spikant, saup~j].inits);
*186 resflpy(3, position, j, conct~j], spikaint);
*187 qcwrite(spikait);

188 if(usr.type(position] s=SPIKJP)
189 {
190 if((diff - conct(j] sampj].frstspke) < 0)

*191 diff - diff;
192 if((diff - sampo].precisn) > 0)
193
194 fprintf(pmnptr, '\fl*** WARNING **poor reproducibility, recalibrate\n');
195 I etcalibo;
196 IL.}
197 } /* end SPIKDUP ~
198 if((diff -spikaint - saiip[j].spike) < 0)

9%199 diff =-diff;
1200 if(diff -samp~j].accurcy > 0) I

201{

V202 fprintf(pmnptr, "\n*** WARNING **poor sample recovery, recalibrate\n");
203 fprintf(stderr, "\n*** WARNING **poor sample recovery, recalibrate\n');

204 setcalibo;
205
206 Lsamp~j].frsts.pke conct~j];
207

208 break;
209}
210 default:
211{
212 fprintf(stderr, '\nlllegal samnple type\n");
21 bek

2134rek

2146

218 I* quantitation step ~
78
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Fri 09-11-87 10:04:51 quant of 105

219-247

219 float quant(j, area) %
220 int j; /* target cmpd index */

221 long areaD; /* selected peak areas */
222
223 extern struct value usr;
224 extern strict sample samo;
225 float mean; /* sample concentration */
226 int i;
227 int index; /* index value to retrieve target info */
228 float ratio; /* ratio of target to int std */
229 float conct (PXUNKS]; /* concentration of unknow */
230 float sumconc; /* sum of conc used for averaging */
231
232 sumconc - 0.0;
233 for(i - 1; i <- usr.nstd; i4)
234
235 index - usr.nstd + j;
236 ratio - (float) area(index]/area(i];
237 if((conct[i] - ((samp j].slope[i]) * ratio) + sa'(j].intercp[i]) < 0.0)
238 conct[t] - 0.0;
239 suMconc - conct[i];
240 if(usr.verbose)
241 printf("unknown -%d \tconc %f\n", j, conct(i]);
242 }
243 mean - stddev(usr.nstd, sumconc, conct, usr.verbose);
244 return(mean);
245 }
246
247

79.

.o'



09-11-87 08:51:00 samptype.c Pg 79
Fri 09-11-87 10:04:51 samptype of 105

1-55

2 /* sanptype.c */
3 /* sets sample numbers for all sample types */
4 /* created 4/1/86 B. Lentz */
5 /* */
6 /* modified 5/21/86 */

8
9 #include <mtdio.h>

10 #include "pan.h"
11

12 sanptype(pos, type)
13 int *pos; l* position number *
14 int type; /* sample type *

15 {
16 extern struct value usr;
17 |char filename[15];
18 int code; /* error code from getname */
19 char string(fO0l ;

20 FILE *fptr;

21 int i;
22
23 switch(type)
24 {
25 case SAMPLE:
26 {
27 usr.type(*pos] - type;
28 printf("\t\t\tENTER sample IDENTIFICATION: );

29 while((code - getname(filename)) 1- 0)
30--
31 if(code -- 2)
32 1 p{

33 /* out of space on floppy */
34 /* delete files created on current disk */
35 for(i - 1; i < *pos; i++)

36 {
37 if(usr.type[i] -- SAMPLE)
38
39 sprintf(string, "del b:%s > NUL", usr.number[i]);

40 system(string);

42}
43 printf("\n\t\tThere is no space left on the data diskette in Drive B\n");
44 printf("\t\tPlease prepare a new data diskette\n"):

45 system(" pause");

46 system("fmtdis");
47 system("cls");

48 prntypeo;

49 printf("\n\tPosition YA\tRE-ENTER sample IDENTIFICATION: ('pos)+I);
50--

52 strcpy(usr.rtsmber[*pos], filename); .

53 usr.spikcnt++;
54 (*Pos) ;
55 if((usr.spikcnt > 9) && (*pos < 8))

80 '
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56-100

4 56 i-
57 H ype-SPIKE;

* 58 H saiiptype(pos, type);

60 break;

61 }l

62 case SIE
* 65

66 usr.type[*pos) - type;
67 printf(C\tPosition %d\tSPIKE of sample %s\n, (*pos)+1, usr.nMrder[(*pos)-1]);
68 if(*Pos <9)
69{
70 F *o)+
71 usr.type[*pos] - SPIKflUP;

72 Iprintf("\tPosition %d\tDuplicate SPIKE of sample %s\n, (*pos).1, usr.nustber[(*pps)-2]);

73 L
* 75 usr.spikcnt - 0;

76 break;
77 }
78 else

79
80 fprintf(stderr, "\tSpike MUST follow sample\n");
81 return;
82 break;
83}
84}
85 case END:
86
87 usr.sampafl * pos;

88*p()5- 11;
89break;
90}-

91 default:
92
93 usr.type['pos] type;

94(*pos)..;
95 break;

ri97
98 return;
99
100

' ~81 I
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1-24

2 /* select.c */
3 /* make a numerical menu selection */
4 /* created 7/10/86 B. Lentz *
5 /**********************t********* * I

7
8 #include <stdio.h>

9 #include <ctype.h>
10
11 select()
12 {
13 char string[20];
14 char c;
15 long atoi0;
16
17 while(l(gets(string, 20)));
18 sscanf(string, "%c", &c);
19 if(isdigit(c))

20 return(atoi(string));
21 else
22 return(-1);

*23 }
24

82.
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1-55

/*********************************************************************

2 /* seqenc.c
3 /* Prompts user for sample nuiers, colletion date/time and

4 /* analyst. It indicates wich positions are to be filled with

5 /* standards, blanks, and samples. This information is stored in a

6 /* structure which is passed to the other routines. *I
7 /* created 4/17/85 B. Lentz */',

8 I*
9 /* modified 3/31/86 to allow more flexibity in loading seqence

10 /* modified 4/30/86 add spike samles every 10th sample */
11 /* modified 6/10/86

12 /* */

13 /****************************************************************
14

15 #include 4tdio.h>

16 #include "parm.h'
17
18 sqenc(frstrun)

19 int frstrun; /* is this the first run of the day? */

20 {.

21 extern struct value usr;

22 FILE * fptr;

23 int pos; /* physical sple position
24 int type; /* samle type */
25 char string[20]; /* temporary string storage 1

26 int nochg; /* number of positions that camot be changed 'I
27

28 printf("\nEnter analyst identification
29 while(I(gets(usr.analyst, 10)))

30 fprintf(stderr, "\nENTER ANALYST IDENTIFICATION: ";

31 printf("Enter information as requested below:\n");

32 if(fflush(stdin) < 0)

33 printf("\nbuffer not cleared\n");

34 usr.sampcnt - 10; /* number of samples in run */

35 pmtypeO; /* print saqle types */

36 pos -0;
37 usr.type[pos] = BLANK;

38 printf("\tPosition %I\tBLANK~n", pos+);

39 pos++;

40
41

42 nochg - 2; ,,

43 if(frstrun) ,
44

45 usr.type(pos] = STANDRDI;

46 printf("\tPos ition %d\tSTANDARD#A\n", pos+1),

"48 J OChg- 3; %

:'49 L. "
50 while(pos c 10)

51

52 printf("\tPosition %d\tENTER sample TYPE number: pos+I);

53 [type- select(;
54 iwhile(type < 0 11 type > 6)
55

' e. . "..,.-.. ,'.** :* -a v '- p83-
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56 I printf(Q\t\t\tENTER sam~ple TYPE nimtber: pos+l);
5 type - selecto;

58
59 samptype(&pos, type);
60 -
61 if((fptr - fopen(targfile(0], "rw)) --=0)
62 1
63 fprintf(stderr, "\nERROR opening parameter file\n");
64 Ireturn;
65 1}

k66 itoa(usr.spikcnt, string);
67 wrpani("spikcnt", string, fptr);
68 fclose(fptr);
69
70 fixseq(nocig, usr.sampcnt);
71 return;
72
73

84
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2 /* setcalib.c */
3 /* set switches to require recalibration on the next run */
4 /* created 6/24/86 B. Lentz */
5 /*~ */ 'I

6
7
8 #include 4stdio.h>
9 finclude "panm.h"
10
11 setcalib()

12 {
13 extern struct value usr;
14 FILE *fptr;

15
16 /* set switch for calibration run */
17 if((fptr - fopen(targfile(O], "')) -- 0)
18
19 printf(stderr, "error opening parameter fi le\n");
20 rreturn;
21 1 }
22 usr.calflag - TRUE; /* calibration required */
23 wrparm("calflag", "1", fptr);
24 fclose(fptr);

25 }

I

,'p
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1-34

2 /* setdate.c */

3 /* sets date and obtains operator id for run */
4 /* created 4/4/86 B. Lentz */

5 /* */
6 /* modified 6/6/86
7 /* modified 7/3/86

9
10 #include <stdio.h>
11 #include "parm.h"
12

13 char label(15]; /* part of std identification with date & time */

14
15 setdate()

16 -{
17 extern struct value usr;

18 int ntime[4];

19 int ndate(4];
20 FILE *fptr;
21
22 sysdate(ndate, ntime);

23 sprintf(usr.date, "%2d/%Od/%2d", ndate[O], ndate(1], ndate[2]);

24 if((fptr - fopen(targfile[O], "rw")) -- 0)

25 {
26 fprintf(stderr, "error opening parameter file\n");
27 retur;

28 1
29 wrparm("date", usr.date, fptr);
30 fclose(fptr);
31 sprintf(usr.time, "%2d: O2d", ntime[O], ntime[l]);

32 sprintf(label, "%02d'O2d%02d", ndate[O], ndate(1], ntime[O]);

33 }
34

86
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2 /* setdio.c */
3 /* sends signal to Tekmar to control desorb start(contact closure) */
4 /* open relay switch (set to ),or set to 0 to close relay switch. */

5 /* this state will cause the Tekmar to wait for the switch closure to */
6 /* begin desorb */ I
7 /* created 2/7/86 B. Lentz */

8 /* */
9 /*****************************************************************

10
11 #include -mtdio.h>
12 #include "bitset.h" /* bit setting macros for data acquisition board ,/
13
14 setdio(value, port)
15 unsigned char value; /* digital output */
16 unsigned char port; /* set digital port (with or w/o trigger) */
17 {
18 unsigned char status; * used for error check */
19
20 if ((STAT REG & Ox70) I- 0)
21
22 fprintf(stderr, "\nFATAL ERROR-Illegal status register value\n");
23 fprilntf(stderr, "\nStatus Register value is o\n", STATRtr):
24 exit(O);
25
26
27 CWR (CSTOP);
28 status - DATA OUT;
29 while(l($TAT REG&C I C WAIT));
30 COMMREG(CCLEAR);
31
32 wile(I(STATREG & COMtWAIT));
33 CGIREG(port);
34
35 while(STATREG & WRITE WAIT);
36 DATAIN(DIORT);
37
38 while(STATREG & WRITEWAIT);
39 DATAIN(value);
40

41 while(I(STATREG & COMM WAIT));
42 status - STAT REG;
43 if(status & xSO)
44 ioerrO;
45 }
46

47

87
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.11 ************************************************************~.~*******

2 /* stddev.c */
3 /* Calculate std deviation of concentrations and throw out
4 /* outliers. Acceptance criteria - must be within 2 SD.

5 /* created 8/8/85 B. Lentz6 /* */
7 ************************************************************************/

8 #define SO 2 /* value must be within 2 std dev */

9
10 float stddev(nvalues, sum, conc, verbose)
11 int nvalues; /* number of concentration values */

12 float sum; /* sum of concentration values */
13 float conc[; /* concentration values */

14 int verbose:
15
16 {
17 float mean; /* average concentration */
18 int i, k; /* counters for loop */
19 float resid; /* residuals */
20 float sqresid; /* sum of squares of residuals */
21 float stdev; /* standard deviation */
22 float start; /* start of window for acceptable conc values */

23 float end; /* end of window for acceptable conc values */
24 double sqrto; /* square root function */

25
26 begin:
27 mean = suzV((float) rvalues);

28 sqresid - 0.0;
29 for(i 1 1; i <= nvalues; i++)
30 {
31 [resid - conc[i] - mean;
32 (sqresid +- resid * resid;
33 L_}

34 stdev - sqrt(sqresid/(nvalues - 1));
35 start - mean - (SD * stdev);

36 end = mean + (SD * stdev);
37 for(i - 1; i <- nvalues; i++)
38 {
39 if(conc[i] < start ', conc[i] > end)
40
41 if(verbose)

42 printf("outlier %f\n", conc[i]);
43 sum - 0;
44 for(k - 1; k < i; k++)
45 sum +- conc[k];

46 for(k - i; k < nvalues; k++)
47
48 conc[k] - conc[k+j],

-. 49 sUM +- conc[k]
50 L

51 if(--nvalues < 3)
52 return(mean);
53 goto begin;

54 
88
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56-58

56 return(mean);

58

b.
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1-55

2 /* stdseq.c */

3 /* standard seqence is the mandatory sample seqence for the calibration */

4 /* run.*

5 /* created 3/13/86 B. Lentz */

6 /* */

7 /* modified 5/20/86 */

9

10 #include <stdio.h>

11 #include "parm.h"

12 #include "targ.h"

13
14 stdseq()
15 -{
16 extern struct value usr;

17 extern struct sample samp];

18 FILE *fptr;
19 int pos; /* sample position on purge and trap */

20 int type; /* sample type */

21 int i;

22 char string(20];
23

24 printf("\nEnter analyst identification :

25 while(!(gets(usr.analyst, 10)))

26 fprintf(stderr, "\nENTER ANALYST IDENTIFICATON ;

27 printf("Enter information as requested below for the calibration run:\n");

28 /* clear out input buffer */

29 if(fflush(stdin) < 0)

30 printf("\nbuffer not cleared\n");

31 usr.saarcnt - 10; /* number of samples in run */

32

33 prntype);

34 usr.type[O] - BLANK;
' '35 printf("\tPosition 1\tBLANK~n") ;

36 usr.type[l] - STANDRDI;

37 printf("\tPosition 2\tSTANDARD#A\n");

* 38 usr.type[21 - STANDRf2;
39 printf("\tPosition 3\tSTANDARD#B\n");

O:40 usr.type[3] - STANDRD3;
41 printf("\tPosition 4\tSTANDARD#C\n");

42

43 for(pos - 4; pos < 10;)

* 44 f
45 printf("\tPosition %d\tENTER sample TYPE number: pos+1);

46 type - selecto;
47 while(type < 0 !: type > 6)

48 -{

49 [printf(\t\t\tENTER sample TYPE number: pos+1);

50 jtype - select();

52 samptype(&pos, type);53 L}

54 if((fptr - fopen(targfile[O], 'rw')) - )

I55 r-k:- 90
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56-73

56 fprintf(stderr, '\nERROR opening parameter file\n");
57 exit(0);

59 itoa(usr.spikcnt, string);
60 wrpannQspikcnt", string, fptr);
61 fclose(fptr);

62 fri*1 =urnt;14

63 fixseq(5, usr.sanlpcnt);

65r
66 usr.sumrt[i] - 0;

-67 usr.suarea~i] - 0;

70 samp[i].stuurt =0;

71 return;
72 }
73

911
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1-52

2 /* stocalib.c */
3 /P change values in "permanent" parameter file for slope and intercept */
4 /* and change calibration flag to indicate that calibration was */
5 /* successful
6 /* created 8/6/86 B. Lentz */
7 /* */

9
10 #include cstdio.h>
11 #include "parm.h"
12 #include "targ.h"
13
14 stocalib(unknwn)
15 int unknwn;
16 -{
17 extern struct sample samp[]; /* pointer to target structure */

*" 18 extern struct value usr; /* set parameters */
19 int j;
20 FILE *fptr;
21 char string[50]; /* string representation of number */
22 char parmiame[2Cd; /* parameter name */
23
24 if((fptr - fopen(targfile[unkwn], "rw")) -- 0)
25
26 fprintf(stderr, "\nERAOR opening parameter file %s\n", targfile[unknwn]);
27 return;
28
29 for (j - 1; j <- usr.nstd; j++)
30 {
31 ftoa(saip(u[krwn.slope(j], string, 4, 4);
32 sprintf(parname, "slope'd", j);
33 wrparm(parmname, string, fptr);

; 34 ftoa(sap[unkrnn].intercp[j], string, 4, 4);
35 sprintf(parmname, "intercpd", j);

* 36 wrparm(parmame, string, fptr);
37 -
38 fclose(fptr);

*39
40 if((fptr - fopen(targfile[O], 'rw')) -- 0)

42 fprintf(stderr, "\nERROR opening parameter file %s\n", targfile[O]);
43 return;
44
; 45 usr.calflag - FALSE;
46 wrparm("calflag", "0", fptr);

t 47 strcpy(usr.caldate, usr.date);
% 48 strcpy(string, usr.caldate);
% 49 wrparm("caldate", string, fptr);

50 fclose(fptr);
51
5?

92
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2 /* stoflpy.c '/
3 /* store sample info, retention time ad areas on floppy. disk "b" .
4 /* created 6/13/86 9. Lentz */
5 /* */

6
7

8 #include -mtdio.h>
9 *include "parm.h"

10
11 stoflpy(position, npeaks, rettm, area, hit)
12 int position; /* sample position */
13 int npeaks; /* number of peaks found in sample *1
14 int rett(MAXSTDS]; /* sample retention times */
15 float area[IAXSTDS]; /* sample areas */
16 float hit; /* match factor */
17
18 extern struct value usr; /* run parmeters */
19 FILE *stptr; /* to send data for archiving on floppy */
20 char filenme(20]; /* filename on floppy */
21 char strtyp[20]; /* string containing sample type *I
22 float rt; /* rettm tim in minutes /
23 int i;
24
25 switch(usr.type[position])
26
27 case BLANK:
28
29 strcpy(strtyp, "Blank ");
30 rbreak;

32 case STANO)1:

34 strcpy(strtyp, "Standard#A ");
35 Ibreak;
36 _

37 case STANOF2:
3
39 strcpy(strtyp, "Standard#B ");
40 |break;

42 case STANRD3:

44 strcpy(strtyp, "Standard#C ");
45 [break;

47 case SAMPLE:

50 r ~reak;
51

52 case SPIKE:

54 trcpy(strt.vp, "Spike ");

55 break; I
,9-
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56 L}
57 case SP!KD4JP:
58

59 s trcpy(strtyp, "Spike-Duplicate )

60 [break;

61
62 default:

64 s trcpy(strtyp, "Uknknwn Type ;
65 rbreak;
66 L..
67 }/* end switch *
68
69 sprintf(filename, "b:'s', usr.number[position));

70 if((stptr - fopen(filenane, "w')) -- 0)
71

72 fri ntf(stderr, "\nError Opening %s\n', filename);

73 r1 retrurn;I
74
75 fprintf(stptr, 'As %s Iss ", usr.analyst, usr.date, usr.time);
76 fprintf(stptr, 'As ',strtyp);

77
78 fprintf(stptr, 'Asd ,npeaks);

79 for(i -1; i <- npeaks, i++)

81 Frt =rettm[iJ/(usr.freq * 60.0);
82 fprintf(stptr, %A.2f %i.Of ", rt, area(i]);

83
84 fprintf(stptr, 'A.3f %d hit, usr.nunks);

85 fclose(stptr);
86 }
87

L,
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2 /* sysdate.c *

3 /* get current system date and time *
4 /* created 8/7/85 S. L~entz

6
7
8 sysdate(date, time)
9 int dateD;

10 int timeO;

12 struct regval { int ax,bx,cx,dx,si,di~ds,es; }srv;
13 mnt ndat(4];
14 int year; /* 4 digit listing of year ~
15 char string [6]; /* string representation of year ~
16
17 srv.ax - 0x2aO0;
18 sysint2l(&srv,&srv);
19 year -srv.cx; /* year ~
20 sprintf(string, "W", year);
21 sscaif(string, "*c%*c%2d", &(date[2]));
22 ndat(11 srv.dx;
23
24 sr-v.ax W x~OO;
25 sysint2l(&srv,&srv);
26 ndat[2) - srv.cx;
27
28 date[0] -ndat(1] >> 8; /* moslih '
29 date(1] P ndat(1] & Oxff; /* day1
30 time[O] - ndat[2] > 8; /* hour/
31 time[1] - ndat[2J & Oxff; /* minutes ~
32 }
33
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1-48

1 /* temp.c used for testing remaining modules without the need */ I
2 /* to collect data each time */
3 /* 4/24/86 */
4 *****************************************************************

5
6 include <ctdio.h>
7 #include "pam.h"
8
9 temp(position, smprt, areas)

10 int position;
11 int smprt[NPEAKS]; /* retention times of sample peaks 4/

12 float areas[NPEAKS]; /* areas of sample peaks */
13 {
14 extem struct value usr;
15 FILE *fptr;
16 int npeaks; /* number of peaks found in sample */
17 int j;
18 float varl; /* retention time in minutes */
19
20 static char *file(] - {
21 "blank.dat",
22 standrdl.dat",
23 "standrd2.dat",
24 "standrd3.dat",
25 sample.dat",
26 "samplel.dat",
27 "sample2.dat",
28 sample3.dat",
29 "sample4.dat",

30 sample5.dat"

32

33 if((fptr - fopen(file(position], "r")) --0)

34 {
35 fprintf(stderr, "\nError opening %s datafile\n", file[position]);
36 [exit(O);

38 fscanf(fptr, "%d ", &npeaks);

39 for(j - 1; j <- npeaks; j++)

41 fscanf(fptr, "*f ", &varl);

42 smprt[j] - varl * 60.0 * usr.freq;
43 fscanf(fptr, '%f &areas(j]);
44 t_

45 fclose(fptr);

46 return(npeaks);
-" 47 -}/* end temp *
~48

96
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1-17

1 #include -stdio.h>
2
3 mainO
4 {
5 char buffer[6];
6
7 printf("\n\nInsert a new diskette into Drive B\nPress Enter key when ready...");
8 fgetc(stdin);
9 fflush(stdin);

10 printf("\nPlease Wait...");
11 printf("Entero');
12 fgets(buffer, 5, stdin);
13 fflush(stdin);
14 printf("Enter");
15 fgetc(stdin);
16
17

9,
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1-55

2 /* unenu.c User menu
3 /* This is the main menu routine to control sample automation on the gc */
4 /* Created 3/28/85 B. Lentz
5 /* */
6 /* last revision 4/21/86

8
9 #include <stdio.h>
10 #define TRUE (0--0)
11 #define FALSE ITRUE

12
13 main(argc, argv)
14 int argc;
15 char *argvo;
16 {
17 int instrno; /* menu selection */
18
19 while(O0-O) /* infinite loop */
20 --
21 systen("cls"); /* clear screen */
22 printf("\n\n\n\n\n\n\t\tSelect one of the following options:\n");

23 printf("\n\n\t\t 1) Analyze for TCE \n");
24 printf("\t\t 2) Calibration run for TCE\n");
25 printf("\t\t 3) Prepare new Data diskette(for drive B)\n");
26 printf("\t\t 4) Prepare new VOA Data System diskette(for drive A)\n");

27 printf("\t\t 5) Retrieve QC data\n");
28 printf("\t\t 6) Retrieve archived data\n");
29 printf("\t\t 7) Change operating parameters\n");
30 printf("\t\t 9) Exit Menu\n");
31 printf("\n\n\t ENTER OPTION NUMIER:\t");

32 instrno - select(;
33 while(instrno < I 8 insto > 9)

35 fprintf(stderr, "Invalid Input. Enter NUMBER of selected option:\t");
36 instrno - selecto;
37 _
38 system("cls"); /* clear screen */

39 switch (instrno)

40
41 case 1: /* sample run */W, 42

43 printf("Analyze for TCE\n");
44 |system("analyz 0");

45 break;
46 -} /* end case? */
47 case 2: /* calibration run '/

48 {
.1 49 printf("Calibration run for TCE\n");
50 system("analyz I);

kwe ~51 bek

52
53 case 3: /* fonmat data diskette */

55 |printf("Prepare datA diskette for use\,n");
W- 98
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56-99

56 Isystem("fmtdis") ;
57 break;
59 case 4: /* Format system floppy disk */

61 printf("\nPrepare new VOA Data System diskette\n");
6system("copsys");
63 break;

65 case 5: /* QC */

67 printf("Retrieve QC Data\n");
68 system("qcexec");
69 break;

7171 case 6: /* retrieve data from floppy *

72 f
73 printf("Retrieve archived data from diskette\n");
74 system("xretrv");
75 break;

76 --I t p e

77 case 7: /* M~dify operating parameters */78 Lt2

79 printf("Change operating parIters\n");
80 system("change");
81 break;
82

83 case 9: /* exit to DOS*/
84 ,
85 printf("\nRetuming to operating system\n");
86 printf("Type \"menu\" to return to data analysis system\n");
87 exit(O);

88 break;
89}
90 default:

9- F{
92 printf("\not a valid selection\n");

95 }

96 }
97 -e

* 98199
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1-23

2 /* valfile.c

3 /* check for presence of file */

4 /* created 7/18/86 B. Lentz */
5 * */

6
7

8 #include <stdio.h>

9
10 valfile(filename)

11 char *filename;

13 FILE *fptr;
14

15 if((fptr - fopen(filename, r")) - 0)
16

17 printf("\nFile %s does not exist\n", filename);

18 retum(O);
19
20 fclose(fptr);
21 return(1);
22 1
23

1.
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1-42

1 / ** ***t*t***eeee*****.***.a*e ..eeee*.e.0ee .e ... t***00..o::: e

2 * 8/1/8 B

3 /* Write new value of parameter to "pavm.dat" */
4 /* crated 8/16/85 B. Lents *

5 4* *W
6 /* modifld 6/9/86 1

8

9 #include Gtdio.h>
10 #define BASE 0
11
12 wrparm(nam, newval, fileptr)
13 char *name; /* name of parameter to change /
14 char *ne, val; /* new value of parmeter */

15 FILE *fileptr; I* pointer to file to dw e ./
16 {
17 char string[]; /* read permer ni fra "em.dte " /
18 char oldval [20]; /* s3 parmters I
19 long pos; /* position in file *
20
21 reind(f leptr);
22 do ..
23 "
24 f(fscw f(flepr. %14 . strid - 1.
25 r.t.f

27a
26 n a( i m i n fili" I'W iqel
27 L tarn;

28
29 _} Aile(strcW(string. noe) s 0):
30 pos - ftell(fileptr)'
31 fscwaf(fileptr. "%s %s", string, oldal);"
32 if(fseek(fileptr. pos. 1) -)
33 a'

34 rintf(Addrus error - impu n*\O"):%35%
36 N.a37 fpit;flpr ",t'1st-Isnoaw'lv

* 38 if(fflush(fileptr) -- -1)
39 fprintf(stderr, "EWRO writing to file\n");
40 --} .

41
42

.5.

%

.,a.

101
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09-11-87 08:56:42 xretrv.c Pg 101

Fri 09-11-87 10:04:51 main of 105
1-12

2 /* xretrv.c */
3 /* executive module for retrieving data from floppy disk */

4 /* created 7/1/86 B. Lentz */
5 /*

7
8 mainO

10 filelist(;

12

010

ior

4.g



09-11-87 08:53:38 smooth.c Pg 102

Fri 09-11-87 10:04:51 smooth of 10$
1-55

1 /***************************************************************/

2 /* smooth.c *1
3 /* smooth raw data for further processing using Savitzky-Golay least */

4 /* squares fit. 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, and 25 point */
5 /* smoothing equations are available. (Anal. Chem. 1964, 36(8) 1627-39 */
6 /* created 5/1/85 B. Lentz */
7 /* '-• 1 *

8
9
10 #include -:tdio.h>

11
- 12 smooth(data, npts, factor)

13 int datafj; /* raw data */

14 unsigned npts; /* number of ram data points */

15 int factor; /* type of smooth: 5 point, 9 point */

16
17
18 int spts; /* number of pts smoothed */
19 int a[14]; /* array of coefficients */

20 int norm; /* normalizing factor */

21 int ctr; /* center array position for coefficients */
22 int i, j, k, x; /* counters */
23 long np(26]; It am"& As 0"b1 Monio" '
24 long nsum; /* intermediate sum of least squares '/
25
26 switch(factor)
27 {
28 case 5:
29
30 norm - 35;
31 a[O] - 17;
32 a(l] - 12;
33 a(2] - -3;
34 ctr - 3;
35 break;

36 L}
37 case 7:
38 -
39 norm - 21;

40 a(0] - 7;
41 a[] - 6;
42 a[2] - 3;
43 a[3] - -2;
44 ctr -4;

45 break;

46
47 case 11:

* 48
49 norm - 429;
50 aO] - 89;

51 a1] - 84;
52 a(2] - 69;
53 a[3] - 44;
54 a[4] - 9;
55 a[S] - -36;

103
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09-11-87 08:53:38 smooth.c Pg 103

Fri 09-11-87 10:04:51 smooth of 105

56-110

56 ctr - 6;
57 |break; -

58 Lt_
59 case 13:

60 -
61 nor - 143;

62 a[0] • 25;
63 a~l] - 24:

64 a(21 - 21;

65 a3] - 16;

66 a[4] -9;
67 a(5] 0;
68 a[6] - -11;

69 ctr - 7;
70 break;

71 1

72 case 15:

73 1
74 norn - 1105;
75 a0] - 167;
76 a[1] • 162;

77 a2] - 147;

78 a[31 - 122;
79 a4] - 87;

80 a l5] - 42;
81 a6] - -13;
82 a[7] - -78;

83 ctr - 8;

84 break;

85 }
86 case 17:
87
88 nom - 323;

89 a[0] - 43;
90 a[l] - 42;
91 ar2) - 39;
92 a[3] -34;
93 a[4] - 27;
94 a[5] - 18;
95 a[6] - 7;

96 a(7] - -6;
97 a[8] - -21;

98 ctr -9:
99 break;

100}
101 case 19:

102 {
i03 norn - 2261;

104 a[0] - 269;

105 a[1] - 264;
106 a21 - 249;
107 a(3] - 224;
108 a[4] - 189;

109 a(5) - 144;

110 a6] - 89;

p 104
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09-11-87 08:53:38 smooth.c Pg 104

Fri 09-11-87 10:04:51 smooth of 105
111-165

111 ] a[7] - 24;
112 8a[] - -51;
113 a[9] - -136;
114 ctr - 10;

115 break;
116 L_}
117 case 21:
118
119 nora - 3059;

120 a(o] - 329;
121 a(l] = 324;

122 a(2] - 309;
123 a(3] - 284;

124 a[4] - 249;

125 a5] - 204;
126 a6] - 149;
127 a[7] - 84;

128 a[8] - 9;
129 a[9] - -76;

130 a[1O] - -171;

131 ctr- 11;
132 break;
133 -}
134 case 23:
135
136 nor - 805;
137 a0] - 79;
138 a[1] - 78;
139 a[2] - 75;

140 a(3] - 70;

141 a4] - 63;
142 a[5] - 54;
143 a[6] - 43;

144 a[7] -30;
145 a8] - 15;
146 a[9] - -2;
147 a1O] - -21;
148 a11] - -42;

149 ctr - 12;
150 break; 4.

151 -
152 case 25: .

153
154 norm- 5175;
155 a[O] - 467;

156 a(l] - 462;
157 a[2] - 447;

158 a3] - 422;
15g a[4] - 387;

160 a[5] - 342;

161 a(6] - 287;
16 [7]-222;
163 a[8] - 147; %

164 a[9] - 62;
165 a[10] - -33;

105
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09-11-87 08:53:38 smooth.c Pg 105

Fri 09-11-87 10:04:51 smooth of 105
166-205

166 I a[11) - -138;
167 a[12] - -253;
168 ctr - 13;

169 |break;
170 -1
171 case 9:
172 default:
173 f
174 norm - 231;

175 a0) - 59;
176 a11 - 54;

177 a2) - 39;
178 a[3] - 14;
179 a [4] - -21;
180 ctr - 5;
181 factor w 9;
182 break;
183 }
184 }
185 for(i - ctr; i < 13; i++)
186 ai] - 0;
187 for(i - 2; i <- factor; i++)

188 np[i) - data[i-2];
189 spts - npts - ctr-1;
190 for(i - ctr; i < spts; i++)
191 {
192 j - i +ctr- 1;
193 for(k - 1; k < factor; k++)
194 np(k] - npfk+l];
195 np[factor) - data[j];
196
197 nsum aO] * np[ctr];
198 for(x- 1; x < ctr; x++)
199 nsum +- a[x] * (np[ctr+x] + np[ctr-x]);
200 data[i]- nsum/norm;
201 -
202 return;
203
204

205

S10
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